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Innovative Polymers Enhance Competitiveness 


94WS0185A Duesseldorf VDI (Verein Deutscher 
Ingenieure) NACHRICHTEN, 3 Dec 93 p 6 


[Article by Lutz P. Schreiber] 
[Text] 


Innovative Polymers Enhance Competitiveness of Man 
Industrial Branches , 


Japan and the U.S.A. are increasing their strategic 
investments. “Long diffusion times in material develop- 
ment prevents speedy practical application.” 


Technologies of 21st Century High-Tech polymers and 
fiber- reinforced plastics can significantly contribute to 
continued competitiveness of the German industry. For 
this reason the Federal Ministry of Research and Tech- 
nology (BMFT) in Bonn encourages further development 
in this field and has included high-performance poly- 
mers as a key technology in its R.& D. strategy for the 
21st century. The German plastics manufacturer: are, 
however, more skeptical about it. 


Innovative materials such as high-performance polymers 
or fiber-reinforced ones offer a favorable market outlook 
not for the manufacturer only. In addition they also 
influence the competitiveness of important groups of 
users, in some cases considerably. The Federal Ministry 
of Research and Technology has an interest in technol- 
ogies needed for making and appropriately processing 
these materials, and even special interest because of their 
major significance for future developments. In the 
“Technology at the Beginning of the 21st Century” study 
made by the BMFT, progress-oriented use of specialty 
polymers is regarded as one of the key technologies on 
which the health of the national economy will depend. 


Accordingly, the people in Bonn have supported mate- 
rials research since 1985 with almost 2 billion DM so far, 
of this amount 21.2% for new polymers and 19% for 
composites. “There is no doubt that this has substan- 
tially contributed to Germany's ability to maintain 
parity in materials research with leaders in this field, 
namely the U.S.A. and Japan. The German enterprises 
which had very actively participated in this program are 
today, unlike in 1985, among the enterprises engaged in 
most intense worldwide patent activity covering many 
areas. The problem is, however, that a German compe- 
tence in materials and treatment technologies can today 
be found only in “islands of experts“, while a consolida- 
tion of the acquired know-how into a comprehensive 
network is still lacking. 


Evidently various German enterprises assess the market 
opportunities and possibilities for high-performance 
polymers and composite materials differently than do 
the people in Bonn. Following the motto “save whatever 
there is to save” based on the then prevailing economic 
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trends, many enterprises have either withdrawn from 
this business altogether or are about to cut back their 
activities in this field. While at Bayer the emphasis is 
entirely on further development of engineering thermo- 
plastics which can be sold in large quantities, Leverkusen 
has discontinued making a number of high-performance 
materials such as liquid-crystal polymers (LCP) and 
composites. Contrary to original expectations, they 
claim that the volume of these specialty materials sold 
has by far not reached the anticipated level. 


The managers at Hoechst do, however, regard at least 
liquid-crystal polymers as a still very interesting group of 
materials with a future. Otherwise the Frankfurt people 
would certainly not expand their production capacity in 
the U,S.A., even though Peter Gleisberg in the Depart- 
ment of Engineering Plastics knows that for the time 
being such a high-performance material will remain a 
“niche product” only. 


Meanwhile the BASF (Baden Aniline and Soda Works) 
in Ludwigshafen seeks its opportunities with high- 
temperature thermoplastics. Because according to 
Doctor Eckard Koch, plastics expert in the Application 
Engineering Department for Thermoplastics at the 
BASF, the increasing demand for these materials by the 
electrical and electronic industry as well as by the 
automotive industry will ensure their above average 
growth rate in the next few years. As to fiber-reinforced 
plastics, on the other hand, Leverkusen just as Bayer 
discontinued making them. 


While consumption of engineering thermoplastics in 
West Europe, Japan, and the U.S.A. increased on the 
average by about 290,000 tons annually (by 110,000 tons 
in West Europe alone) during the 1989-92 period, as 
reported by Bayer reports, the demand for specialty 
polymers increased only from 28,000 tons to 37,000 tons 
over the 1982-91 period. This was too little to justify the 
high cost of their development and production. 


“Because of high costs”, maintains Dr. Manfred Schnei- 
der, “wherever European enterprises lose or do not to 
recapture their leading position in technology they are 
do smed to permanent failure. We must nevertheless 
remain innovative over the entire range of our activi- 
ties.” 


“With specialty products alone the German industry, the 
European industry as well, will not be able to hold its 
position on the market” adds the chairman of the Bayer 
Corporation's board of directors. This means, among 
ott ers, let us not spread ourselves too thin. In engi- 
neering thermoplastics Bayer sees a greater potential 
than in specialty polymers. 


As to composite materials, the predictions made in the 
beginning of the nineteen eighties proved often to be also 
far too optimistic. The euphoria based on those predic- 
tions induced quite a flood of investment. This flood was 
soon followed by a more sober approach. Many mistakes 
had been made in production capacity and market 
volume planning. After fiber-reinforced plastics were 
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particularly hard hit by both the recession and the end of 
the cold war (the latter resulting in drastic cutbacks in 
the military budget and thus in applications for these 
materials), many companies pulled the emergency brake: 
they sold their business enterprises in this field. 


The reaction of the German-American Multi Dupont 
Ltd to these events was exactly the opposite. About one 
year ago this company first opened its European devel- 
opment center for composite materials in Bad Homburg. 
With an investment of over 30 million DM, this com- 
pany quite obviously bucked the prevailing market 
trend. For top management of the Multi Dupont Ltd 
agrees with the BMFT that, despite all the problems 
involved, high-performance materials and fiber- 
reinforced plastics offer important industries some stra- 
tegic marketing advantages. 


This can be seen in Japan and in the U.S.A. as well. 
According to the MITI, the R.& D. efforts of Japanese 
enterprises in these areas will intensify and more than a 
constant rate in the coming years. They do, moreover, 
emphasize particularly effective efficiency-raising mea- 
sures and collaboration strategies internationally as well 
as nationally. However, only institutes and enterprises 
already in strong position technologically will be 
accepted as partners. 


In terms of R.& D. efforts made to develop new mate- 
rials, the U.S.A. by far surpasses Germany for years 
already. By developing new materials, the American 
industry expects to strengthen its competitiveness on the 
international market. 


In both countries emphasis is on the system concept and 
on intensification of nationwide materials research in a 
surrounding of dynamic domestic user industries. Com- 
pared with that, in Germany the innovation process is 
still too much focused on basic research and manufac- 
ture concludes the “Evaluation of the Materials 
Research Program” study made by the BMFT. 
According to that study, materials research in this 
country continues nonetheless on a high internationally 
recognized level. It is however necessary not only to keep 
it at this level but also to intensify it in selected strate- 
gically important areas of application for high- 
performance materials. 


New high-voltage ignition cables can be installed in 
motor vehicles as well as in oil or gas burners operating 
at temperatures from -40°C to 200°C. Owing to layer of 
insulation made from fluorocarbon plastics “teflon” and 
“tefzel”, these cables are 60% thinner the conventional 
ones. 


Water-resistant sliding bearings made of “‘iglidur” have 
been developed for duty in very humid air. This com- 
posite material, usable at temperatures up to 230°C, 
consists of a fiber-reinforced thermoplastic and solid- 
lubricant inclusions. 
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High-Performance Plastics Still Hobbled by Cost 


94WS0185B Duesseldorf VDI (Verein Deutscher 
Ingenieure) NACHRICHTEN No 48 in German 
3 Dec 93 p 6 


[Article by RS] 
[Text] 


High-Performance Plastics Still Often Hobbled by 
Economic Hurdle 


Heat-resistart thermoplastics how have the greatest 
development potential. High-performance polymers 
constitute a very promising class of materials and have 
already entered areas of application heretofore assigned 
to metals, glass, or ceramic only. They will become 
increasingly important in the future, despite a few prob- 
lems relating to economics. 


“High-temperature thermoplastics can today already 
withstand temperatures about 350)250°C continuously 
causing no problem any more.” Dr. Eckard Koch pre- 
dicts above average growth rates for these materials in 
the coming years. The plastics expert in the Application 
Engineering Department for Thermoplastics at the 
BASF (Baden Aniline and Soda Works) in Ludwigshafen 
believes that these materials will play a more significant 
role especially in the electrical and electronic industry, 
where now the principal demand for them exists. 


One of the reasons for the further increasing demand is 
that “exactly in this industry the fire resistance require- 
ments are becoming more stringent” says Doctor Koch. 
“Because of new specifications regarding precautions 
and commercial use, fire proofing by conventional 
means will in the future be done to a limited extent 
only.” 


The automotive industry, too, promises a growing 
demand for these materials. According to Doctor Koch, 
work is now being done on parts located near the engine 
block. Here pressure-cast aluminum is eventually to be 
replaced with high-performance thermoplastics. 


Also Grad. Eng. Gerhard Kloetgen also recognizes the 
greatest economic potential for highly heat-resistant 
polymers in the automotive industry as well as in the 
electrical and electronic sector. The sales manager for 
engineering materials at the DuPont Nemours Deut- 
schland (Germany) Ltd in Bad Homburg sees future 
applications generally where the requirements exceed 
the capability limits of conventional materials. He finds 
it almost impossible, however, to quantify their innova- 
tion potential in terms of worth. This is especially so 
because of a specific problem peculiar to all high- 
performance polymers: They do in many cases fail the 
economics test. “The development costs are very high, 
owing to the small ratio of quantities eventually sold to 
the potential production yield” says Kloetgen. The pre- 
vailing enormous downward pressure on prices makes it, 
moreover, very difficult to cover these costs with the 
proceeds from sales a product stored in the warehouse. 
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This was a sufficient reason for the Bayer Corporation to 
discontinue producting of several high-performance 
polymers such as liquid-crystal polymers (LCP), poly- 
phenylene sulfides (PPS), and composite materials. 
Meanwhile the Leverkusen peopie are cencentrating 
more on engineering thermoplastics. 


Polyether ketones (PEK) are the best among }cat- 
resistant thermoplastics. They can withstand tempera- 
tures above 250°C and remain rigid under heat. Their 
excellent mechanical properties are reflected in their 
Young’s modulus: 4000 N/mm? without reinforcement, 
still 3000 N/mm? even at 150°C. When reinforced with 
carbon fibers, their Young’s modulus rises to 20,000 
N/mm? and higher. 


Its high flexural fatigue strength even at elevated tem- 
peratures makes the “Ultrapek” polyether ketone an 
ideal material for gears when light weight as well as 
sufficient overload capacity and adequate chemical 
resistance are demanded all at the same time. 


Polyether imides (PEI), according to Peter Stahl, feature 
an outstanding combination of thermal stability, flame 
repellence, electrical properties, and high mechanical 
durability. The technical director at the Plastics subsid- 
iary of the German General Electric Company in Rues- 
selsheim includes them among the few thermoplastics 
approved for the interior furnishing of aircraft, because 
of their high oxygen index along with the thin smoke and 
the low toxity in case of fire among other favorable 
properties. 


“The great application potential of polyether imides 
should also lead to an economic winner” adds Peter 
Stahl. Their growth proceeds at Couble-digit rates, even 
though at this time there is an oversupply of high- 
temperature thermoplastics on the European market. 
The development potential of polyether imides has, 
however, by far not yet been realized. 


One of the most important goals for Peter Stahl is 
improving processability. The range of applications can 
thus be broadened by new kinds of blends, i.e., mixtures 
of plastics. Research is being done not only on blends but 
also on copolymers which promise entirely new proper- 
ties and applications. Semicrystalline polyphenylene sul- 
fides have a properties profile very similar to that of 
polyether ketones. They not only can withstand high 
service temperatures and are inherently very flame- 
repellent but also have a high chemical and oxidation 
resistance along with adequate hardness and stiffness. 


Also liquid-crystal polymers can withstand service at 
temperatures significantly above 200°C. They surpass 
steel in tensile strength and yet are much lighter. They 
have a high chemical resistance, also against polar and 
nonpolar solvents or acids. Peter Gleisberg, product 
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manager at “Vectra” (trade name of liquid-crystal poly- 
mers made by Hoechst), is convinced that these engi- 
neering materials still have a great development poten- 
tial. “They will find their market wherever an extremely 
high fluidity, narrow tolerances, and stability during 
soldering are demanded.” 


J’, order to impart high mechanical strength to a part 
made of a crystalline polymer and to optimize the layout 
of its structural unit for minimum weight, it would be 
necessary to orient the molecular chains in the entire 
part with their principal axis in the direction of the 
acting load. This should make such a layout much more 
difficult to achieve, as experience at the Institute of 
Plastics Engineering in Aachen has confirmed. Without 
the aid of simulation programs, for one, it is hardly 
possible to predict the orientations of molecular chains 
in individual layers and the thicknesses of those layers in 
the the finished part. Furthermore, most engineers who 
design injection molding equipment are not used to take 
into account the anisotropic behavior of a material 
inside the mold. 


Germany: New Catalysts to Be Used in Special 
Plastics 


94WS0212A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 10 Jan 94 p 10 


[Article by “bh” under the rubric “Companies, Research, 
Technology”: “New Catalysts for Special Plastics”) 


[Text] Frankfurt—In the estimation of polymer chem- 
ists, catalytically produced polyolefin plastics in the next 
few years should increasingly supplant plastics produced 
by high-pressure free-radical polymerization. The metal- 
locene catalysts introduced at the end of the 80s made 
possible the “custom-made” synthesis of rubber-elastic, 
heat-resistant and other interesting plastics. In addition, 
the new plastics are lighter, reprocessable and accord- 
ingly more environmentally friendly than the standard 
first-generation plastics. 


As Rolf Mihlhaupt of Freiburg emphasizes, it has 
become possible by choosing the catalyst to synthesize 
polyolefins having desired properties. The mechanical, 
optical, morphological and processing properties of the 
plastics can be altered selectively by means of the new 
high-tech catalysts. Above all, the discovery of single-site 
catalysts has opened up entirely new capabilities for the 
synthesis of polyolefins. 


Mihlhaupt writes in the journal NACHRICHTEN AUS 
CHEMIE, TECHNIK UND LABORATORIUM (Vol 
41, p 1341) that examples of this are copolymers in 
which, as in the case of a polypropylene/polyamide 
blend, one kind of polymer is compatibly grafted onto 
others, and filled polymers. In addition, with alicyclic 
polyolefins—ethene tetracyclododecene, for example— 
plastics are available that can be used in engineering as 
high-grade structural materials and special plastics. The 




















new polyolefins can be produced with less energy con- 


sumption than can the typical high-pressure polymers 
and are halogen-free in addition, they say. 


Germany: New ge Films Enhance 
Light-Emitting Diode Performance 
94WS0212B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICH DURCH DIE WIRTSCHAFT 
in German 13 Jan 94 p 8 


[Article by “P.W.” under the rubric “Companies/ 
Research/Technology”: “Polymer Films for Light- 
Emitting Diodes”’] 

[Text] Mainz—Teams at Mainz University’s Institute 
for Physical Chemistry (Dr. Mihwald, professor, Jakob- 
Welder-Weg 11, 55 128 Mainz) together with the Racah 
Institute of Physics of the Hebrew University of Jerus- 
alem want to develop a new class of materials for 
light-emitting diodes that are to replace the semiconduc- 
tors primarily used thus far. Components made of 
Organic materials are of particular interest here. 


A thin polymer film is to be used for making these 
components. It will be constructed in two or three 
separate layers depending on its functions. This polymer 
film will be between two electrodes made of inorganic 
materials. The charge-transfer and light-emitting sub- 
stances will be synthetically produced. The new kind of 
thin-film construction is to be combined with typical 
components for system design. At the same time systems 
will be developed by means of which inner boundaries 
can be characterized. Mastery of the structure of these 
boundaries, which are important for transfer processes, 
is a central mission they say. 


According to the scientists, still more basic research will 
have to follow in order to be able to understand the film 
structures on the molecular scale, changes in them under 
strong current, and their meaning for charge transfer and 
luminescence. The merits of ultrathin films lie in their 
light weight, their pliability and the size of the compo- 
nents that can be made from them. Flat viewing screens 
measuring several square meters are being conceived of. 


Germany: Solid-State Reactions Replace Heavy 
Metal Precipitation 


94WS$0212C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Jan 94 p 10 


[Article by “re”: “Solid-State Reactions Instead of Pre- 
cipitation Process’’] 


[Text] Frankfurt—The Cermet Metallkeramische Werk- 
stoffe GmbH [Cermet Materials, Ltd.] company (Hansa- 
ring 145-147, 50670 Kéln [Cologne]) reports that, by 
applying knowledge from the processing of powders for 
ceramic materials, it has succeeded in producing without 
waste water entirely new types of catalysts having com- 
positions and high activities not producible thus far. The 
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new process is based on mechanically induced solid-state 
reactions between the oxide powders instead of the joint 
precipitation of heavy-metal oxides from dilute solu- 
tions, whereby highly polluted waste water results, as 
well as dust when calcining. 


In addition, the process presents the capability of reac- 
tivating spent catalysts. For this purpose the catalysts are 
again subjected to mechanical treatment after the 
organic refuse has been separated, in the process of 
which it nas become apparent that fresh catalyst surfaces 
become available and contaminated surfaces are to a 
large extent cleaned. Specimens thus treated display 
activity almost equal to that of newly produced catalysts, 
it is further reported. 


The process, for which a patent has been applied for in 
the meantime, can be translated relatively easily to the 
commercial scale, because the plants required for the 
reaction are to a large extent available from other appli- 
cations. A production plant having a daily capacity of a 
ton and more could also be built within a short time. The 
production costs ar: much lower than with conventional 
precipitation, the Cermet company emphasizes. 


AEROSPACE 


ESA Microgravity Program Outlined 
BR0703112994 Noordwijk MICROGRAVITY NEWS 
FROM ESA in English Dec 93 pp2-5 


[Report by the Microgiavity Advisory Committee: 
“Focused Sciences Interim Report: Focused Research 
in the Microgravity Programme”’] 


[Text] 


Part 1: Physics, Materials, and Fluid Science 


The Microgravity Advisory Committee of ESA proposes 
to concentrate the scientific programme in the field of 
microgravity on the most promising research areas with 
outstanding expertise in Europe. Being intended to form 
the foundation for a sound development of this recent 
field into the future, the programme will not be restricted 
to existing knowledge, but is open to new ideas at any 
time. The present paper is limited to physics, materials, 
and fluid sciences; a similar exercise covering life sci- 
ences has been initiated. 


Results of Previous Experiments 


Despite the fact that the number of flight opportunities 
for microgravity experiments in the past has been 
severely limited, the results available to-date have had 
considerable influence on the scientific development in 
the disciplines concerned, demonstrated by the large 
number of scientific papers emerging from microgravity- 
promoted studies. Materials science has experienced a 
dramatic improvement of our general understanding of 
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transport processes in crystal growth from space experi- 
ments, resulting in improvements in ground-based pro- 
duction methods. In fluid sciences, detailed phenomena 
have become observable which previously were not 
accessible due to obscuration by buoyancy flow or hydro- 
static pressure on Earth. Thermodynamics has made 
considerable progress in understanding transport pro- 
cesses in fluids and relaxation effects near the critical 
point. Physical metallurgy has developed a new under- 
standing of the interactions at fluid-solid interfaces, and 
novel insight into the behaviour of multicomponent 
systems. 


Several major breakthroughs or discoveries can be iden- 
tified in the results available today. Among those are: 


In the Field of Crystal Growth: 


—the new, rapidly growing research field of protein 
crystallisation in space opened by a SL-1 result, which 
generated considerable fundamental and commercial 
interest, e.g. in pharmaceutical industry; 


—identification of the relative influence of various 
transport processes on crystal perfection, with subse- 
quent improvements in ground- based production 
techniques, e.g. by magnetic field growth; 


In the Field of Fluid Physics: 


—the observation and quantitative measurement of 
bifurcation phenomena in pure Marangoni flow; 


—a quantitative understanding of static and dynamic 
stability limits of large liquid interfaces; 


In the Field of Thermodynamics: 


—evidence against the accepted model for diffusion in 
liquid melts, with important implications for metal- 
lurgy; 

—the first accurate measurement of the Soret effect in 


liquid metals and the observation of isotopic separa- 
tion through a thermal gradient; 


—the unexpected observation of critical heat flux in 
boiling being independent of gravity, in contradiction 
to present understanding; 


In the Field of Critical Point Phenomena: 


—the demonstration of a novel thermalization phenom- 
enon near the critical point (piston effect); 


—the quantitative confirmation of a thermophysical 
divergence in the immediate vicinity of the critical 
point; 

In the Field of Metal Physics: 

—new insight in physical phenomena at the growth 


interface of metallic materials and in the dynamics of 
the solidification front; 
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—an improved understanding of phase separation and 
ripening processes in immiscible alloys, the results of 
which are used in ground production of bearing mate- 
rials. 


One objective of the ESA microgravity programme was a 
critical assessment of the early speculations concerning 
industrial activities in space. Here fundamental scien- 
tific investigations were used as a basis for judgement. 
The results clearly indicate that, while applications 
emerged in several fields for ground-based industry, no 
near-term prospects for space production have been 
identified so far. 


Science Priorities 


Leaving aside possible developments in the direction of 
space production at the moment, the programme pres- 
ently concentrates on—fundamental science within 
existing basic research fields,—application-oriented 
investigations directed towards improvement of ground 
processing and strengthening of the European industry. 


A high level of excellence is to be ensured by critical peer 
reviews, and by industrial interest where applicable. 


The present analysis relies on the outcome of the recent 
peer review of the Columbus precursor proposals, com- 
bined with the experience of past results and the prefer- 
ences in the national programmes of European member 
states. The latter has been derived from an ESA paper 
which forms an element of the future development of the 
programme. The priorities obtained in this way are 
defined in terms of research focuses and individual 
experiments centred around proposals which have 
received the highest rating in the peer review. 


High-priority research focuses bring together several 
proposals of highest quality, which are expected to 
benefit from the synergy oviginating from cooperations 
in topical working groups. The following topics were 
selected in this group (on equal level): 


In the Field of Crystal Growth: —‘Crystallisation Mech- 
anisms of Biological Macromolecules’—finding the 
underlying fundamentals of this successful new 
method;—‘Growth Mechanism and Perfection in Solu- 
tion and Vapour Crystal Growth’—towards the perfect 


crystal; 


Cross Disciplinary Between Crystal Growth and Fluid 
Physics: —‘Convection and Morphological Stability’— 
exploiting new understanding that originated from ear- 
lier microgravity results; 


In the Field of Fluid Physics: —‘Flows and Instabilities 
Induced by Surface or Thermal Radiation Forces’— 
investigating fluid dynamics processes masked by con- 
vection under Earth gravity;—‘Double Diffusive Insta- 
bilities’—coupling between heat and mass transfer in 
fluids can be investigated unambiguously under micro- 


gravity; 
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In the Field of Thermodynamics: —‘Time and Length 
Scales in Critical Point Phenomena’—following up 
recent discoveries obtained under low gravity condi- 
tions;-—‘Thermophysical Propestics of Fluids’— 
extending thermodynamics into novel areas like the 
largely inaccessible metastable regime of undercool- 
ing;—' Mechanism of Boiling’—investigating unexpected 
results with high fundamental and technological rele- 
vance; 


Cross Disciplinary Between Materials and Thermody- 
namics: —‘Metastabie Phases’—investigating the funda- 
mentals of the formation of novel materials through 


containerless processing. 


High-priority individual experiments are defined as 
investigations of scientific excellence proposed by coor- 
dinated European groups with proven expertise. The 
following experiments were selected (in alphabetical 
order, with proposing institutions in brackets):—Droplet 
Combustions (i aboratoire de Combustion, Orleans)— 
Interfacial Tension and Absorption (CNR-ICFAM, Gen- 
ova)—Laser Cooling of Atoms (Laboratoire de Spectro- 
scopie Hertz, Paris)\—Monotectic Alloys (DLR, 
Cologne)}—Plasma Crystal (Max Planck Institute for 
Plasma Physics, Garching)}—Protoplanetary Dust Aggre- 
gation (Max-Planck-Institute for Aeronomy, Lindau) 


ESA is encouraged to advance both types of high-priority 
experiment groups by supporting international coopera- 
tion these fields within Europe, and by giving priority in 
the selection of flight opportunities and hardware devel- 
opment. For the case of high-priority research focuses, it 
is recommended to establish ‘Topical Working Groups’ 
(TWG's) composed of the investigators concerned 
(es entially those selected as category I in the precursor 
proposals evaluation) as an active means to stimulate 
cooperation. 


The activities of these working groups shall be reviewed 
at regular intervals. The priority fields shall be updated 
frequently and remain open for extension by new pro- 
posals of high excellence, and sufficient flexibility should 
be retained to permit the incorporation of new ideas at 
any time. 


Consequences for Flight Opportunities and 
Programmatics 


A programme based on the scientific pricrity elements 
defined here, which notably does not yet include life 
sciences, has specific demands on future flight opportu- 
nities. It requires a wide spectrum of microgravity times- 
cales, ranging from a few seconds to several days. Some 
experiments demand several weeks of continuous low 
gravity. In order to ensure research continuity, it is 
important to avoid large gaps in the sequence of opera- 
tions. The experiments having priority in this part of the 
programme can be performed without human interac- 
tion in space. However, if astronauts are present, they 
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could efficiently handle some of the experiments pro- 
posed. Taking into account compatibility with the spe- 
cific scientific requirements, the selection of flight 
opportunities should be strictly governed by the criterion 
of cost efficiency. 


A number of programmatic consequences and recom- 
mendations can be derived from the present analysis:— 
Adequate funds should be provided in the framework of 
the ESA microgravity programme to ensure an efficient 
operation of the high- priority research groups defined 
above.—ESA should encourage and stimulate new scien- 
tific and technical research proposals, both solicited and 
unsolicited, which, after careful scrutiny, can be intro- 
duced to the present programme.—ESA is advised to 
extend its efforts to study scientific or technical prob- 
lems, for example by initiating science definition stud- 
ies.—In view of the shortage of funds and of flight 
opportunities, ESA should use its proven ability and 
expertise to foster closer cooperation between national 
programmes in European member states.—ESA should 
encourage increasing involvement of scientific investiga- 
tors in hardware development, folowing the example of 
the science programme.—Considering the fundamental 
research nature of the programme defined, ESA is 
advised to seek ways of incorporating the microgravity 
programme into the Agency's mandatory activities, in 
line with the resolution of the Granada ministerial 
council of 10. November 1992. 


France: Air Inter Places Big Airbus Order 


BR2502093494 Paris LA LETTRE DU GIFAS 
in English 20 Jan 94 


[Unattributed article: “Airbus: Air Inter to Buy the 
A319" ] 


[Text] AIR INTER has decided to order nine A319s 
from AIRBUS INDUSTRIE for delivery between July 
1996 and mid-1997, plus nine options. The A319 is the 
short version of the A320 and has many common fea- 
tures with the latter and with the stretch version A321], 
particularly systems and equipment. This makes for 
many maintenance and operational advantages and 
hence, economy. The cockpit of the A319 will be iden- 
tical to that of the A320 and A321. Crews too will need 
one blanket type qualification to fly any of the three 
types. At present, AIR INTER flies 33 A320s. The airline 
has also ordered seven A321/s for delivery starting this 
summer plus 15 wide-body A330s, the first of which was 
delivered on 30 December and entered service on 17 
January on the Paris-Marseille and Paris-Toulouse con- 
nections. By [ebruary 1995, AIR INTER will receive 
four more A330s. The A330 also shares a strong family 
resemblance with the single-aisle versions made by 
AIRBUS INDUSTRIE. AIR INTER’s A319s will be 
fitted out for 142 single class passengers. To date, 
AIRBUS INDUSTRIE has booked 802 orders for its 
single-aisle line (A319/A320/A321). 
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France: Alcatel To Equip Artemis Satellite 


BR1402090594 Paris LA LETTRE DU GIFAS 
in English Jan 94 p 2 


{Unattributed article: “ALCATEL to Equip the Experi- 
mental Satellite Artemis”’] 


[Text] Alcatel Espace Toulouse, a subsidiary of Alcatel 
announces the signing of an agreement with the Italian 
firm Alenia Spazio for development and building of a 
band Ka and § relay for the European Space Agency's 
experimental satellite Artemis. 


The Artemis experimental satellite will be a precursor of 
future European DRS [Data Relay System] satellite- 
relays. It will be used to test and in-orbit qualify new 
payload technologies for transmitting low and high 
output data between ground stations in Europe and low 
orbit satellites. 


As partner of the prime contractor, Alenia Spazio, 
Alcatel Espace will develop the direct relay that receives 
data coming from ground stations at 30 GHz [gigaherz] 
for S (2 GHz) and Ka band (23 GHz) to users such as the 
Spot 4 or the future European polar platforms Envisat 
and Metop. Alcatel Espace will also build part of the 
return relay which receives data from these same opera- 
tors and retransmits same to the ground at 20 GHz. 
Under this contract, the Toulouse premises of Alcatel 
Espace will integrate equipment made by itself and by 
various European firms such as SIAR (Italy), ANT 
(Germany), COMDEV (United Kingdom) and, more 
particularly, by such Alcatel space-oriented firms as 
Alcatel Espacio (Spain) and Alcatel Bell (Belgium). 


Ariane-5 Upper Stage Engi..e Described 


BR1402090794 Paris REACHING FOR THE SKIES 
in English Dec 93 pp 4-5 


[Article signed by M. Hopmann from DASA [Deutsche 
Aerospace AG]: “‘Ariane-5 Upper Stage AESTUS 
Engine”’] 


[Text] Upper stage motors are not as powerful and 
impressive as those that propel the lower stages. How- 
ever, due to their position closer to the payload, they 
have to offer extremely high efficiency and absolute 
minimum mass. 


The AESTUS engine development started with a tech- 
nological phase in 1980. The go-ahead for the main 
industrial development programme was given in 1989. 
The AESTUS engine is being developed by Deutsche 
Aerospace with support from more than eight industrial 
companies throughout Europe. 


The AESTUS engine is the key propulsion element of the 
Ariane-5 upper stage, which provides thrusi and impulse 
for payload insertion into geostationary transfer orbit 
(GTO), low earth orbit (LEO), and sun-synchronous 
orbit (SSO). During the mission to GTO it burns nearly 
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10 tons of the storable propellant combination monom- 
eihylhydrazine and nitrogen tetroxide. 


From the early technological and pre-development activ- 
ities, the pressure-fed engine (formerly called “LS”, then 
“L7”) has grown in thrust, operating time and specific 
impulse. The latest version, now in its final development 
stage, produces a thrust of 28 kN [kilonewton] for a 
nominal duration of 1100 seconds [s] and it operates 
with a vacuum specific impulse of 3177 Ns/kg (324 s). 
The increase of thrust from 20 to 28 KN, achieved by an 
increase in dimensions, caused a severe combustion 
stability problem during development. Considerable 
efforts were spent to solve the problem and the engine 
has now successfully passed all stability tests. 


All other development targets have been reached and the 
formal qualification of the engine is planned for early 
1994. It has been proven that the design is mature and it 
has sufficient margin against critical loads or conditions. 
This was demonstrated by exploring a much wider test 
domain (in terms of mixture ratio and thrust), compared 
to the operational domain expected during flight. 


The engine is therefore considered to be a highly reliable 
workhorse for Ariane-5, offering also growth capabilities 
for future versions of the launcher. 


Since reliability was one of the most important design 
drivers, well-proven design concepts were used. The only 
notable exception was the injector, where a novel coaxial 
multi-element design was introduced with the aim of 
achieving high combustion efficiency, combustion sta- 
bility, and adequate thermal conditions for the injector 
face plate and the combustion chamber inner wall. The 
photograph shows the layout of the engine that consists 
of the following components: 


—cross-type universal joint 

—multi-element coaxial injector 
—regeneratively-cooled combustion chamber 
—radiation-cooled nozzle extension 
—oxidizer and fuel valve assembly 
—gimballing actuator struts. 


The newly developed injector comprises 132 coaxial 
injection elements. The fuel enters the injector coming 
from the cooling channels of the chamber. It cools the 
face plate before feeding each injector and being injected 
into the chamber. The oxidiser is distributed to the 
injection elements via a manifold located on the rear of 
the injector base-plate. 


The combustion chamber is an integral design, the same 
as that developed and used by Deutsche Aerospace for 
the cryogenic engines HM7 and HM60 Vulcain. It con- 
sists of a stainless steel inner liner with milled cooling 
passages and an electrolytically deposited nickel layer for 
outer closure. The regeneratively-cooled nozzle part 
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extends to an area ratio of 10:1. At the interface to the 
injector, the combustion chamber is fitted with quarter 
wave acoustic absorbers. The absorbers are not required 
for normal engine operation and not even during helium- 
gas ingestion testing, but bomb testing revealed too small 
a margin against bomb-triggered combustion instabili- 
ties. This margin could be markedly improved by the 
introduction of these absorbers, tuned to the first and 
second tangential modes of the chamber. Following are 
the main design and operation data of the motor: 


—Length: 2195 mm 

—Nozzle exit diameter: 1263 mm 
—Mass: 111 kg 

—Thrust (N): 27,870 

—Mass flow: 8.772 kg/s 

—DMixture ratio O/F: 2.05 
—Chamber pressure: 10.28 bar 
—Propellant feed pressure: 17.8 bar 
—Nozzle area ratio (aerodyn.): 83.3 
—Vacuum specific impulse: 3176.8 Ns/kg 
-——Characteristic velocity: 1684.7 m/s 


France: Aerospatiale Chairman on 1993 Activities 


BR1502100594 Paris LA LETTRE DU GIFAS 
in English 13 Jan 94 pl 


{Unattributed article: “AEROSPATIALE: Report for 
1993”"] 


[Text] During his meeting with members of the press on 
5 January 1994, Louis Gallois, Chairman-Chief Execu- 
tive of AEROSPATIALE commented on the activities of 
the firm during 1993, a year of depressed markets. He 
expressed the opinion that the market would not 
improve suddenly as if by magic. Figures relating to the 
second half of 1993 show that while a nadir has been 
reached, there were a few bright spots during the year: 


1) AEROSPATIALE not only consolidated, but in some 
cases improved its market position in spite of the diffi- 
cult period. 


a) Civil market was particularly down in 1993: 


—In the case of aircraft with more than 100 seats, 
cancellations and new orders balanced each other out. 
The three major constructors thus consider 1993 to be 
a year of status quo; 


—Demand for commuter aircraft was more vigorous 
during the 2d half of the year and the ATR [Regional 
Transport Aircraft] significantly strengthened its posi- 
tion; 


JPRS-EST-94-0€7 
17 March 1994 


—The civilian helicopter market was also in deep 
depression, although EUROCOPTER increased its 
share to more than 50 percent of the worid market; 


—Space products, the Ariane and satellites proved that 
they could successfully compete, notably, with Amer- 
ican products. Key events during the year 1993 were 
seven faultless Ariane 4 launchings, anticipatory 
launcher procurement by ARIANES?ACE and the 
starting up of a new satellite platform, Spacebus 3000 
with the Arabsat II. 


b) In the field of military helicopters and missiles: In 
spite of a continuing slump in the market, there was a 
definite improvement in export orders which indicated 
the ability of thc company to remain competitive. The 
French Defense budget for 1994 is better than might 
have been feared with a market poor in promise for 
military expenditures. 


During 1993 orders for civil aircraft and helicopters 
retracted to around 29 billion francs [Fr] against nearly 
40 in 1992, in spite of an improvement in miitary and 
space export contracts. At the end of the year, order 
books stood at Fri 30 billion, representing two and a half 
years of activity. The 1993 revenue of the AEROSPA- 
TIALE group was around Fr49.3 billion, a retraction of 
only 5 percent compared to 1992. 


2) Trim-down Steps Already Show Significant Resuits in 
1993. 


While net profits were still in deficit phase in 1993, there 
was a significant improvement. This improvement, vital 
for AEROSPATIALE, was not obtained, as we have 
seen, through any recovery in the general situation, 
worse in 1993 than ir. 1992, but through rigorous restruc- 
turing efforts by the company and a remarkable willing- 
ness of personnel to accept them. These efforts will 
continue through 1994. At the time, andebtedness stabi- 
lized and even diminished. Now the aim is to return to a 
balanced situation as soon as possible, and, in any event, 
no later than 1995. 


International Affairs, Russia: Missions Planned 
for ESA Astronauts on MIR 


BRO802111194 Paris ESA BULLETIN in English 
19 Jan 94 ppl-6 


[Unattributed article: Two Long-Duration Flights for 
European Asironauts on Board Mir] 


[Text] Two space missions involving ESA astronauts are 
planned for 1994 and 1995. As they will take place on 
board the Russian station MIR, they have been dubbed 
the “EUROMIR missions”. 


Since August 1993, four astronauts have been training at 
Star City near Moscow in preparation for the missions: 
The first one will last 30 days and the other |35 days. 
Training has been particularly intensive because time is 
short. The astronauts working on EUROMIR 94 (30 
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days in orbit) and Ulf Merbold from Germany, and 
Pedro Duque from Spain. The Swedish astronaut, 
Christer Fuglesang, and the German, Thomas Reiter, are 
working on EUROMIR 95 (135 days in orbit). For each 
EUROMIR mission, one ESA astronaut will fly and the 
other will be the back-up. All four European astronauts 
recently completed their basic training and embarked on 
the second phase after the Christmas holiday period, 
which was a welcome break from the schedule of inten- 
sive activities on which they have been working with the 
Russians. During the break, on 17 December, Thomas 
Reiter, Christer Fuglesang and Pedro Duque, together 
with the Frenchman Jean-Francois Clervoy and the 
Italian Maurizio Cheli—who have both been training as 
mission specialists for a flight on board a US Shuttle— 
received their official European astronaut certificates at 
a ceremony held at the European Astronaut Centre 
(EAC), Cologne, Germany, to the great pleasure of Ulf 
Merbold, a spaceflight veteran who has been on tow 
missions aboard the Shu‘tle. 


This has also been an appropriate time to take a closer 
look at these missions for which the go-ahead decision 
was taken at 1992 Granada meeting of ministers respon- 
sible for space. Until then, the Member States of ESA 
had cooperated with the Russians on manned flights on 
an individual basis only. However, once the Russians 
had declared an interest in cooperation on a wider, more 
European basis, the European space ministers meeting 
gave ESA a remit to negotiate new areas of cooperation. 


The Transitional Period 


Russia has built up a formidable space capability; 
increased international cooperations is a way of sus- 
taining a using this capability more efficiently, to the 
benefit of all mankind. 


But international cooperation on large programmes such 
as manned spaceflight is also a must for Europe, the 
United States and other space-faring nations, not only in 
terms of cost-sharing but also because cooperation pools 
technical as well as human resources. Generally 
speaking, the world today has nothing in common with 
the world as it was five years ago. Manned missions are 
now seen in a different light. Where there was competi- 
tion, there is now international cooperation. What is 
taking place is in fact a merger of the Russian MIR 
station with the international space station concept, thus 
making it “global”. Distinctions are no longer drawn 
between the West’s Freedom station and the successor of 
the Russian MIR-! station. 


“We are moving into the age of manned flights on a 
worldwide scale”, explains Jean-Jacques Dordain, Asso- 
ciate Director for Strategy, Planning and International 
Policy at ESA. “Europe intends to be a full partner in 
this development and this means that the plans drawn up 
in 1987 need to be adjusted to take into account the new 
situation that we have now.” 
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The Deadline 


Since the MIR station was not planned to be operational 
beyond 1995/6, Europe could not wait for years before 
putting its astronauts into space. That is why this dead- 
line prompted it to rapidly conduct negotiations with the 
Russians. The problem confronting ESA is the relatively 
short period available for preparation of the experiment 
programme and for training. The Russians assured that 
one year was sufficient training for a one-month mission 
such as EUROMIR 94. However, this assumed that the 
astronauts were of high calibre! The Russians have 
confirmed that the two candidates chosen for this flight 
fully meet the requirements for the type of mission 
involved. 


“We have a little more time for EUROMIR 95”, says 
Jean-Jacques Dordain, “even though this will be the first 
time a non-Russian will spend 135 days in space! This 
mission requires longer, more complex training but the 
Russians, who undoubtedly have more experience that 
us in this respect, have assured us that this is feasible.” 


One the political decision had been taken, a coherent 
science programme had to be drawn up rapidly. ESA 
took up the challenge. 


Heinz Oser, the senior life scientist in the ESA micro- 
gravity programme says: “For the first flight we have 
chosen three main experiment themes in life sciences. 
The first will concentrate on studying changes in the 
cardiovascular system when an astronaut leaves Earth to 
go into space, and monitoring his or her readjustmen's to 
gravity on returning to our plant. The second theme 
concerns studies of the human neuro-sensory system to 
gain a better understanding of how certain internal 
mechanisms react when a human being is subject to near 
weightlessness. The third theme concerns the muscle 
system which will be measured before and after the 
one-month long flight in terms of muscle-strength and 
mass. It is believed that under weightlessness conditions, 
muscle-weakening mechanisms are different from those 
on Earth. ESA has also selected five materials science 
experiments, which will require the use of a furnace on 
MIR developed by the Czechs, and two technology 
experiments.” 


For the choice of experiments to be performed on MIR 
for the 1994 mission, a factor to be taken into account 
was also the restriction on the weight of the payload to be 
brought back by the Soyuz capsule, which must not 
exceed about ten kilos. This limitation has obliged ESA 
to give preference to certain experiments and even cut 
down on others—for instance, there will be fewer urine 
samples than scientists originally planned! 


“Returning time-critical experiment products to Earth is 
one of the major problems of these missions” explains 
Wolfgang Nellessen, ESA EUROMIR Project Manager. 
“On Soyuz, there is only limited capacity for bringing 
back specimens and samples in addition to the cosmo- 
nauts. This means we have to decide which products 
should be brought back as a priority and, in the event, 
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the biological blood, urine and saliva samples will return 
to Earth with the European astronaut on Soyuz. The 
materials science samples may have to stay on MIR until 
one of the US-Russian missions, when a Shuttle will 
dock with the station and could bring them back.” 


The Shuttle will visit MIR up to ten times over the 
period 1995 to 1997, foreshadowing the development of 
a global station. Since EUROMIR 95 is to take place 
during the period in which US Shuttles will fly to MIR, 
it may be possible to use the Shuttle flights to carry 
equipment to MIK and return to Earth samples from 
some experiments carried out during the EUROMIR 95 
mission. The Shuttle could therefore be used to consid- 
erably enhance the EUROMIR 95 operations. 


135 Days in Orbit 


The most distinctive feature of the EUROMIR missions 
is the exceptionally long period that will be spent in 
space. This will be the first time European astronauts 
will be in orbit for so long—30 days for the first mission 
and 135 days for the second. 


Heinz Oser: “This period, which will be far longer than 
those spent with the Americans on the Shuttle (8 to 14 
days), will enable us to gather much more data. For the 
first flight, lasting 30 days, we have sought to make 
maximum use of the equipment already on board MIR. 
However, for the second mission, planned to last 135 
days, there is more time to develop new hardware 
involving European firms. Experiments envisaged are a 
biokit, which will enable us to expose biological samples 
to microgravity and cosmic radiation, and an instrument 
able to measure changes in an astronaut’s bone density as 
bones tend to become brittle during long-duration mis- 
sions because of demineralisation.” 


Several research institutes, most of them attached to 
European universities, will be taking part in the experi- 
ments on the EUROMIR missions. 


Heinz Oser: “With these experiments, European life 
scientists will be able to refine their analyses and statis- 
tics on how human beings react when they leave the 
Earth’s gravity behind them to live under microgravity 
conditions in space and then return to Earth after 
periods of varying duration. The more people studied, 
the more reliable the results will be. In making prepara- 
tions for the first mission, we have of course not been 
able to select all the experiments originally proposed by 
scientists.” 


Precursor Flights 


An astronaut frequently has a heavy workload given that 
it takes much longer to carry out an experiment in space 
than on Earth! 


“During each EUROMIR mission, the ESA astronaut 
will work a daily shift of a maximum of twelve hours of 
which up to six hours are dedicated to scientific work”, 
says Wolfgang Nellessen. “Saturdays and Sundays are 
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rest days. By fixing the weekly work period for experi- 
ments at about 25 hours, and given that the European 
astronaut will work for four weeks on the EUROMIR 94 
mission, a hundred or so hours will be spent carrying out 
the mission’s scientific programme.” 


Around a hundred hours of scientific experimentation 
for the European astronaut on EUROMIR 94 and, by 
extension, about 450 hours for EUROMIR 95, lasting 
135 days, will be allocated. In addition, the Russian 
cosmonauts will provide support for the ESA pro- 
gramme of experiments. 


In the words of M~. F. Engstrom, ESA’s Space Station 
and Microgravity Director: “These EUROMIR flights 
are considered as precursors of European participation 
(through the Columbus programme) in the global space 
station. Using such a station in space obviously means 
long-duration missions will be necessary so, clearly, you 
cannot change astronauts every week! At present, it is 
planned to change crews on a permanently manned 
space station every three to six months. With the two 
EUROMIR missions, Europe is therefore preparing its 
astronauts for the forthcoming global space station era. 
Furthermore, this is an excellent opportunity to perform 
scientific experiments as well as prepare the user com- 
munity for that era.” 


France/Italy: 1993 A Good Year for ATR 


BR2801124794 Paris LE FIGARO FIG-ECO 
SUPPLEMENT in French 26 Jan 94 p7 


[Article signed Pierre Kerlouegan: “ATR In Good 
Health’’] 


[Text] Toulouse—While most aircraft manufacturers are 
still rather gloomy, the French-Italian Economic Interest 
Grouping [GIE] ATR is looking remarkably satisfied. 
According to Managing Director Henri-Paul Puel, 1993 
“was a good year.” 


With 61 firm orders recorded last year, against 20 for the 
previous year, ATR has performed even better than in 
1990, which had been the best year for orders since the 
group’s creation in 1981. “Our group alone sold more 
aircraft last year than all our com etitors put together,” 
stated Henri-Paul Puel. The total including options 
comes to 138, against 135 in 1990. 27 orders were 
cancelled, 21 of which by the Irish leasing company 
GPA. 


The consortium welcomed 14 new purchasers last year, 
bringing its number of customers to 60. To date 42 
percent of the aircraft produced have been sold to 
Europe, 38 percent to North America, but only 10 
percent in Asia, 6 percent in Africa and the Middle-East, 
and 4 percent in South America. Since its creation, the 
group has taken 53 percent of the world regional trans- 
port plane market in the 4U to 70-seat turboprop cate- 


gory. 
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Revenues for 1993, which depend solely on deliveries, 
totaled 3.7 billion French francs [Fr], the same as in 
1992. The net result, however, should be “well up” with 
a gain in the order of Fr50 million. For the third year 
running, ATR should see a profit. According to Henri- 
Paul Puel, the balance sheet for 1994 should be similar to 
that for 1993, i.e. around 50 deliveries with some 60 firm 
orders. 


ATR 82 


This year, or by the start of 1995 at the latest, the group 
should announce the launch of a new aircraft which will 
be the third in the ATR family. In the wake of the ATR 
42 and the ATR 72 that can carry 48 and 66 
respectively, the consortium proposes building the 80- 
seater ATR 82. Henri-Paul Puel still considers the 
launch cost, today estimated at Fr3 billion, to be too high 
and he wants to lower it to Fr2.4 billion. 


Although it does not appear ‘o be essential, it is very 
probable that a third industrial partner might enter the 
group at this time to join forces with Aerospatiale and 
Aeritalia, which have stood alone for 13 years. The 
question is who will it be, and will they have to be 
European. According to Henri-Paul Puel, “anything is 
possible,” although he adds that at the current time, as 
the saying goes, “everybody is talking to everybody else.” 


Lastly, the group’s limited foothold in Asia could soon be 
improved if there is a successful conclusion to negotia- 
tions being held with China. However, everyone knows 
that the Chinese are in no hurry, and Henri-Paul Puel is 
still very cautious when he mentions the conclusion of 
the current negotiations for the sale of ATR 72’s to three 
airlines and the creation of an assembly line at Xian, 
with the possibility of a license being granted. 


UK Firm To Market Russian Satellite Pictures 
BR2801130394 Burnham SPACE in English Dec 93 p4 


[Unattributed report: “Russian Imagery from NRSC”} 


[Text] The UK’s National Remote Sensing Centre 
(NRSC) Ltd has signed an agreement with Jebco Infor- 
mation Services Ltd of London to sell Russian high 
resolution digital satellite imagery. The NRSC has access 
to over 2 million photographic images acquired over the 
last 19 years. 


Panchromatic and multispectral images acquired by 
Resource satellites offer a best ground resolution of five 
metres which is sufficient to define streets and buildings, 
says the NRSC. This is said to be ideal for the generation 
of image maps for use by cartographers, geologists and 
urban planners. An oil company recently ordered 
imagery of the pre-Caspian Basin in Kazakhstan to 
identify oil wells and roads. 


The NRSC distribution stems from the formation of 
WorldMap, a consortium comprising Jebco, Priroda 
(Russia’s leading civilian remote sensing organisation) 
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and Rosvneshgeo (a Russian company associated with 
geology and mineral exploration). WorldMap is 
addressing the problems of exploiting Russian satellite 
imagery, difficulties such as data conversion, cata- 
loguing, prompt delivery, quality, and payment. 


Resource photographic films are archived by Priroda 
and WorldMap has embarked on a massive digital 
conversion project. About 500 scenes a month are being 
put on 8 mm Exabyte tape. Two Vexcel VX3000 scan- 
ners are linked to Sun Microsystems SPARC worksta- 
tion. The scanners are capable of pixel spacing down to 
8.5 microns. 


All tapes are archived in London. A catalogue allows 
data search. Delivery from London takes a matter of 
days, whilst delivery of images not yet available from 
London usually only takes 10 days. Previously, payment 
had » be made in advance and delivery often took 
months. 


Priroda operates two satellite types, Resource F-1 and 
F-2. Three or four ‘lights per year are made, each lasting 
about 30 days, with a maximum of 17 days of photog- 
raphy. Vertical incidence imagery is available at lati- 
tudes up to 82.30 and specific areas can be overflown on 
request. 


Ariane Failure Attributed to 3rd-Stage Component 
Malfunction 


BR3101105894 Paris LE FIGARO FIG-ECO 
SUPPLEMENT in French 26 Jan 94 p12 


[Article signed Jean-Paul Croize: “Ariane: The Conse- 
quences of a Chance Mishap”) 


[Text] Two “shop-window” satellites of French tech- 
nology, with a global value in the region of 2 billion 
French francs [Fr], fell into the Atlantic Ocean together 
with the rocket that was carrying them. A developing 
country, Turkey, and an international organization, 
Eutelsat, lost precious communication tools. Several 
weeks at least will be needed for the technical inquiry, 
bringing Ariane’s commercial ambitions to a temporary 
halt. These are the weighty consequences of the failure of 
the 63rd rocket launch six minutes after lift-off from the 
Kourou space center in French Guyana. 


However, this should not cast doubts on the credibility 
of the European rocket. This was only the sixth accident 
to occur since launches commenced in December 1979. 


It already appears that this failure was due to a malfunc- 
tioning component in the engine of the third stage used 
on this version. According to the announcement made 
yesterday afternoon by Charles Bigot, managing director 
of the rocket’s production company, Arianespace, the 
faulty component was a roller bearing in the turbopump 
supplying the engine with oxygen. “We view this 
problem seriously but also calmly, because we know that 
our rockets are reliable” he said, before quoting from a 
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letter from French Industry Minister Gerard Longuet 
assuring him of the “confidence” of the French govern- 
ment. 


A commission of inquiry will submit a report explaining 
in full the circumstances of the incident, before the next 
rocket launch which could he delayed only a few weeks. 


Yet, everything had started very well on Monday 
evening for this 63rd rocket flight, which took off as 
planned at 2137 GMT with its payload of ““Turksat 1”, 
Turkey’s first telecommunications satellite, and “Eutel- 
sat II FS” belonging to the European organization of the 
same name. Everything went according to plan with the 
first and second stage separations, and the ignition of the 
third stage engine on this “Ariane 44 LP” rocket was 
greeted with the usual sigh of relief on the ground at the 
Kourou space center. 


Sensitive Point 


Some 80 seconds later the flight controllers noted an 
abnormal pressure drop in the third stage engine’s coin- 
bustion chamber which was suddenly extinguislied. 
From that point on, the rocket and its two satellites were 
irredeemably lost. Even at an altitude of 200 kin / riane 
had not built up a speed sufficient to push it int orbit, 
and its radar trace, represented by a dot on the control 
screens, plummeted towards the middle of the Atlantic 
before crashing a few minutes later. 


By the end of the evening, in French Guyana the first 
analyses of the measurements taken between third stage 
ignition and its premature shutdown had revealed an 
abnormal heating-up of one of the roller bearings in the 
third stage engine’s turbopump, a kind of “‘carburetor” 
used to inject the mixture of liquid hydrogen and oxygen 
needed to make it work. Some 60 seconds after lift-off, 
the bearing of the shaft supplying the engine with oxygen 
gradually started to heat up before its temperature rose 
suddenly at the 80-second mark, which was probably 
when the bearing jammed, blocking the turbopump and 
causing the engine to stall because it was no longer being 
supplied with fuel. 


This extremely sophisticated engine has been responsible 
for four of the six Ariane failures. However, it would 
appear that this failure will not lead to a rethink of the 
engine’s design: ‘““We fully master its technology, even if 
it is one of Ariane’s more sensitive points. I consider its 
design 10 be the state-of-the- art,” Charles Bigot force- 
fully underlined. He also remarked that there had not 
been a third-stage failure since 1986, some 44 flights 
previously. While he admitted that Arianespace would 
not run the risk of launching another version of the 
rocket before the commission of inquiry had reported 
back with its conclusions, he believed that an initial 
report could be available by the middle of February. The 
possibility of flights beginning again within a few weeks 
cannot therefore be ruled out. 
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Given that there have been 26 successful flights since the 
last accident in 1990, and the fact that these two satel- 
lites were particularly well-insured—according to 
Kourou the launch had been covered for $350 million— 
Monday evening’s failure seems to have been received 
calmly. Engineers were talking of a chance mishap, 
difficult to take but at the end of the day quite “accept- 
able” for a launcher that originally was designed with an 
MFR of 10 flights to keep production costs down. The 
Arianespace managing director even stated: “It should 
be possible to gradually claw back the delay caused by 
this problem to achieve our aim of 30 launches over the 
next three years.” 


With some 70 percent of the world market in civilian 
satellite launches, Ariane still has, after the loss of these 
two satellites, a total of 35 firm orders for putting 
satellites into orbit between now and 1997. Arianespace 
stated yesterday that the coming weeks should see no 
cancellations cutting into this winning formula, which 
generates revenues of more than Fr17 billion. 


Engineers Claim Ariane Failure One-Time 
Occurrence 


BR3101110194 Paris LE FIGARO FIG-ECO 
SUPPLEMENT in French 26 Jan 94 p12 


[Article signed Jean-Paul Croize: “An Ill-Fated Third 
Stage”’] 


[Text] For the engineers there is no question of 
rethinking the technical concepts on which the European 
launcher is based. They claim: “It is a one-off problem 
relating to a part failure or a machining accident for one 
of the components in the third stage.” 


Nevertheless, Ariane’s third stage, based on the use of a 
cryotechnical engine that is extremely difficult to master 
since it is fueled by a mixture of liquid hydrogen and 
oxygen at minus 251 degrees Celsius and minus 184 
degrees Celsius respectively, is really the “ill-fated” part 
of the launcher, since it has led to four of the six failed 


flights. 


The initial technical data once again clerrly points the 
finger at this third stage, and more specifically its engine. 
After several operations engineers spoke at Kourou of a 
“loss of pressure” when the failure occurred, the theory 
was postulated of a failed roller bearing in the engine’s 
turbopump. It seems that initial flight data analyses soon 
showed the bearing to be heating up. This would have led 
to it blocking and prematurely stopping the turbopump 
injecting hydrogen and oxygen into the combustion 
chamber. 


Weighing some 30 kg, this turbopump is without doubt 
the most fragile Ariane component. It delivers 400 
kilowatts of power, the same as a high speed train, and 
rotates at 63,000 rpm. Throughout its 600 seconds of 
operation in normal flight it has to undergo extreme 
stress, and is less than 50 cm from temperatures of minus 
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251 degrees Celsius at the hydrogen injection point and 
plus 1,500 degrees Celsius in the combustion chamber. 


Without re-examining the design of the engine itself, it is 
clear that even the slightest machining error or flaw in 
the alloys can have devastating consequences. 


ESA Envisat Advanced Synthetic Aperture Radar 
Discussed 


BR0402093094 Noordwijk ESA BULLETIN in English 
Nov 93 pp 30-35 


[Article by S. Karnevi and E. Dean: “Envisat’s Advanced 
Synthetic Aperture Radar: ASAR”’] 


[Text] An advanced Synthetic Aperture Radar (ASAR) 
has been selected as the imaging radar sensor for the 
Envisat-! payload. In addition to providing continuity of 
data with the single-swath, single-polarisation Active 
Microwave Instrumentation (AMI) currently flying on 
ERS-1! (and ERS-2), the ASAR has the additional advan- 
tages of offering: greater coverage, with more flexibility 
in the choice of swath positions, a wider range of 
incidence angles, and a wide swath capability; dual 
polarisation; and improved wave mode capabilities. 


ASAR’S Role 


The objectives for the Advanced SAR are very similar to 
those of the AMI on ERS-! and ERS-2. The main task 
will again be that of monitoring the Earth’s environment 
to collect more precise information on global change, 
focussing specifically on global climate and all of the 
factors that may influence it. 


Monitoring of the Earth’s bio-mass, especially the defor- 
estation in the large primeval forests in the equatorial 
regions, will allow better modelling of the influence on 
the greenhouse effect and global climate and facilitate 
the implemeniation of countermeasures. 


Desertification and the distribution of humidity, 
changes in water levels, flooded areas, and the extent of 
the ice caps around the North and South Poles are other 
major factors that need to be monitored in order to 
improve our understanding of global climate change. 


Envisat’s SAR images will also further improve our 
understanding of ocean dynamics, the interactions 
between oceans and atmosphere, as well as both man- 
made and natural processes in coastal zones. 


The major advantage of using a SAR for earth- 
observation tasks lies in its ability to acquire imagery 
day or night and independent of cloud cover and weather 
conditions. This weather-independent capability is of 
vital importance for disaster assessment, as major floods 
or large oil spills, usually occur in weather conditions 
that drastically curtail the usefulness of optical sensors. 


ERS-1 SAR images have also proved extremely useful for 
shipping operations in Arctic ice. Ocean-wave spectra 
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taken around the globe with ASAR will further improve 
the safety of shipping routes and ofishore activities. 


As experience with SAR data grows, its contribution to 
resource management will also become more and more 
important. In addition to the bio-mass estimating appli- 
cation already mentioned, improved classification 
methods will allow more accurate harvest predictions, 
better estimates of sweet-water resources and, via geo- 
logical surveys, support the search for mineral resources. 


The ASAR Instrument 


Given the rapid expansion in the SAR data user com- 
munity, it is essential that Envisat should carry an 
instrument that not only provides data continuity with 
ERS-1 and ERS-2, but also at the same time represents a 
step forward in terms of both system flexibility and the 
scientific and operational value of its data sets. 


To satisfy these needs, the ASAR design incorporates: 


—A flexible swath-position capability, which will offer 
the choice between several image swath positions at 
various distances from the subsatellite track with 
different incidence angles. 


—A dual-polarisation facility (cf. vertical only on ERS), 
offering horizontal or vertical polarisation imaging. 


The ASAR’s ability to switch between different swaths 
offers very fast multiplexing, so that an overall swath 
more than 400 km wide can be in one pass. In 
addition to this so-called “Wide Swath Mode”, the 
ASAR can be set to operate at a coarse spatial resolution 
of only 1000 m. The data rate will then be low enough for 
tape recording onboard the spacecraft. This is known as 
the “Global Monitoring Mode” and it constitutes a tool 
for monitoring such features as ice coverage, snow cov- 
erage, deforestation, desertification or humidity, without 
interruption and on a global scale, due to its indepen- 
dence from ground-station coverage. 


The ASAR’s ability to switch between two polarisation 
allows a special “Alternating Polarisation Mode” to be 
implemented which permits half of the looks at a scene 
to be acquired with a horizontal, and the other half with 
a vertical polarisation in a single pass, thereby consider- 
ably increasing the target classification capability (espe- 
cially if used in conjunction with multi-temporal 
imaging of the same scene). 


Furthermore ASAR will, like ERS, have a “Wave Mode” 
for taking 5 x 5 km images but more frequently, over 100 
or 200 km distances, and with two such images in any 
swath over the oceans, to supply ocean-wave spectra on 
a global basis. 


The ASAR instrument is divided functionally into two 
sub-assemblies: 


—An Antenna Sub-Assembly (ASA), containing the 
phased-array antenna electronics distributed over 20 
“tiles”, and 
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—A Central Electronics Sub-Assembly (CESA), pro- 
viding signal (RF) generation and reception, control 
signals, power conditioning and data formatting. 


The ASAR antenna consists of five hinged panels, each 
containing four tiles. 


The CESA equipment units are mounted on three of the 
Payload Equipment Bay panels inside the spacecraft. 


Control of the instrument covers the following functions: 


—Selecting the required mode and generating the appro- 
priate timeline. 


—Selecting the required antenna beam pattern for the 
required swath (or beam patterns in modes where 
multiple swaths are needed). 


—Housekeeping, including setting redundancy paths. 
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—Monitoring the status of all equipment. 

—Patching and dumping any software. 

Control is maintained by sending macro-commands via 
<a computer to the Instrument Control Unit 


Instrument Performance 


The ASAR instrument has several operating modes, 
which can be grouped into four areas: 


—Support modes 

—Operational modes 

—Calibration modes 

—Test/health-check modes. 

The various roles are summarised in Table 1. 





Table 1. ASAR operating modes 

































































Support modes 

Off Instrument electrically disconnected from the platform 

Standby Instrument communications active and capable of receiving 
Commands and transmitting telemetry on demand. The internal monitoring system is active 

Heater Ovens of all units requiring temperature stabilisation ase active 
and stable 

Pre-operation All units are active, but no transmissions are occurring 

Operation modes 

Wide swath This mode operates with wide swath and reduced spatial 
resolution 

Image High resolution, selectable swath position 

Wave Sampled imaging mode, low data rate 

Global monitoring Wide swath, low spatial resolution, low data rate 

Alternating polarisation Interleaved vertically and horizontally polarised (VV and HH) 
imaging at high resolution, selectable swath position 

Calibration modes 

External calibration External characterisation to ground receivers 

Test/Health-check modes 

Module stepping Individual health check on each T/R module 

Test On-ground testing facility 





The operational modes can themselves be divided into 
three different categories: 


—High-spatial-resolution imaging modes 
-spatial-resolution imaging modes 


—Wave mode. 


High-spatial-resolution Imaging Modes 


In these two modes - the so-called “Image Mode” and 
“Alternating Polarisation Mode” - the ASAR operates as 


an imaging radar with high spatial resolution (typically a 
few tens of metres), and relatively narrow swaths (up to 
120 km). 


The Image Mode provides continuous coverage over a 
single swath nominally 100 km wide. The swath can be 
selected anywhere within a 500 km region (incidence 
angle range 15-45 degrees). For nominal operation, 
seven swaths (IS! to IS7) are defined over this region. 
The imaging is performed by transmitting a continuous 
series of pulses and acquiring the required echo informa- 
tion after the appropriate return trip delay. 
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The transition to Image Mode is made automatically 
following the appropriate macro-command. Before the 
actual measurement of data is initiated, a period of 
stabilisation, noise measurement and internal calibra- 
tion is performed. Echo measurement then starts, during 
which the initial calibration is updated on a regular 
basis. Image Mode operation continues uninterrupted 
until the receipt of another macro-command to switch to 
another mode. 


The Alternating Polarisation Mode provides vertically 
and horizontally polarised imaging of the same scene by 
interleaving looks with each polarisation along track 
within the synthetic aperture. The echo measurement is 
made within repetition cycles containing two bursts of 
transmissions on each of the polarisations. The sequence 
is only interrupted when the internal calibration requires 
updating (as for the Image Mode). 


Low-Spatial-Resolution Imaging Modes 


These are the “Wide Swath Mode” and “Global Moni- 
toring Mode”, in which the ASAR operates as an 
imaging radar with low spatial resolution (100 m to 1 
km) and relatively wide swath (more than 400 km). To 
obtain global coverage for the Global Monitoring Mode, 
the data is stored onboard the satellite and transferred to 
ground when it passes over a ground station. 


The Wide Swath Mode provides continuous coverage 
over a swath nominally 400 km wide, which is divided 
into five subswaths ranging from 60 to 100 km in width. 
The ASAR transmits bursts of pulses to each of the 
subswaths in turn in such a way that a continuous 
along-track image is built up for each subswath. 


During a transition to Wide Swath Mode, all the neces- 
sary data transfers and timing parameters are estab- 
lished. Stabilisation, noise measurement and internal 
calibration follow in a similar manner to the Image 
Mode, after which the echo measurement sequence itself 
commences. For each subswath, there is a burst of 
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transmissions followed by a short quiescent period 
whilst the echoes from the last transmit pulses are 
received. Transmissions then switch to the next sub- 
swath in the cycle. The updating of the internal calibra- 
tion is performed at the end of each subswath transmis- 
sion burst. 


The Global Monitoring Mode provides continuous 
along-track sampling across a 400 km swath, again using 
a SAR scanning technique. This mode has a low data rate 
due to a slightly reduced along-track duty ratio and the 
use of digital filtering for reduction in the across-track 
direction. The same subswaths as defined for the Wide 
Swath Mode are used. 


Wave Mode 


In the “Wave Mode”, the ASAR uses the facilities of the 
Image Mode to image small areas of the ocean surface, 
measuring the changes in radar backscatter from the 
surface due to wave action. The imaging is carried out to 
a high spatial resolution over one or two areas across a 
swath of approximately 5 km x 5 km at intervals of 
nominally 100 or 200 km in the along-track direction. 


The transition to Wave Mode is identical to that for the 
Image Mode, including the initial calibration sequence. 
This is followed by a burst of transmissions covering the 
5 km along-track vignette distance. A quiescent period is 
then used to transfer the data to the Payload Data 
Handling and Transmission System via the low-rate data 
interface. The total duration of the repetition cycle is the 
time taken to traverse the 100 or 200 km separation 
between vignettes. Noise and calibration sequences are 
repeated at the start of each cycle. 


The predicted in-orbit performances of the ASAR instru- 
ment in its various modes of operation are presented in 
Table 2. The instrument is still in the development stage 
and its final performance parameters will be established 
as part of the Preliminary Design Review, scheduled for 


early 1994, 





Table 2. Predicted in-orbit performance of ASAR 





















































Operational 
Modes 

Parameter Unit Image Alt. polar Wide swath Global mon. Wave 
Polarisation VV or HH VV +HH VV or HH VV or HH VV or HH 
Spatial resolution m -30 -30 - 100 -1000 m -30 
Radiometric dB i.8 to 3.0 2.9 to 4.7 2.6 to 3.0 1.6 1.6 to 2.5 
resolution® 
Ambiguity 
ratios:* 
- Point target dB bigger than 27 bigger than 20 dB bigger than 23 bigger than 25 bigger than 27 
- Distributed dB 7 to 21 8 to 23 7 to 25 9 to 26 7 to 22 
target 
Swath width km 56 to 120 56 to 120 406 406 5x5 
Incidence angle deg 15-45 15-45 15-45 
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Table 2. Predicted in-orbit performance of ASAR (Continued) 
Operational 

Modes 
Parameter Una Image Alt. polar Wide swath Global mon. Wave 
Localisation km smaller than 0.35 | smaller than 0.35 smaller than 0.35 | smaller than 0.35 smaller than 0.35 
accuracy 
DC power con- Ww 1200 
Data rate(mean) Mbit/s 
Radiometric dB smaller than 1.4 smaller than 1.4 smaller than 1.4 smaller than 1.3 smaller than 1.7 
accuracy 
* Swath dependent 
Product Processing Cabinet Decides Participation in Four ESA 
The images acquired by ASAR will be processed on the 410202111094 Vi WIENER ZEITUNG 
ground and distributed mainly from ESRIN in Fras- in German 2 Feb 94 p 4 


cati(I). The products will fall into four main categories: 


—High-Resolution Images, generated within 24 h of 
sensing and normally distributed by non-electronic 
means, similar to the ERS-1! Precision Image (PRI). 


—Fast-Delivery Pre iucts, delivered within 3 h of 
sensing via electronic links; this product will have a 
lower geometric resolution (approx. 100 m pixels). 


—Browse Products, delivered within 3 h, but with very 
low resolution, and used for Browse Catalogues. 


—Wave Imagettes and Spectra, similar to the ERS-! 
wave spectra, but with the ASAR enhancements. 


Conclusion 


In addition to achieving comparable performance to 
ERS-1 in the swath that coincides with the ERS-1 single 
fixed swath, the ASAR instrument will give Envisat-1: 


—Wider swath and incidence-angle coverage 


—aA second channel of information by means of the dual- 
polarisation capability 


—Variable spatial resolutions and data rates. 


In addition, the ASAR can be tuned during its in-orbit 
lifetime to make optimum use of the power available. 
Satellite instrument designs are generally driven by end- 
of-life requirements, which often results in under- 
utilisation early in a mission. The ASAR’s built-in flex- 
ibility will allow it to take advantage of beginning-of-life 
conditions. It will also enable operating modes other 
than the baseline modes that were identified in Table |! 
to be explored during the Envisat-1 mission, thereby 
helping to define requirements and modes of operation 
for future SAR missions. 


[Unattributed report: “Austria Participates in ESA Pro- 
grams”) 


[Text] On Tuesday [1 February] the Cabinet decided on 
Austria’s participation in four optional programs of the 
European Space Agency (ESA). The programs are: 
ARTES (program for Advanced Research on Telecom- 
mnication Systems), MSG (optional Progam Meteosat 
System of the Second Generation), GSTP (General Sec- 
ondary Technology Program), as well as FESTIP 
(optional Future European Space Transportation Sys- 
tems Investigation Program). 


DARA’s New Director Mennicken on Goals, 
Research, Budget 


94WS0096A Duesseldorf HANDELSBLATT in German 
12-13 Nov 93 p 23 


[Article by Waldemar Schafer and Josef Hess under the 
rubric “Companies and Markets”: “DARA [German 
Agency for Space Affairs//Conversation With the New 
Director General, Jan-Baldem Mennicken. Adapt 
Strategy to Changed Conditions. Stronger Involvement 
of Small and Medium-Sized Companies. German Astro- 
nautics Must Not Jeopardize Its Great Potential’’} 


[Text] Thursday, 11 Nov 93 (HANDELSBLATT)—*“As 
long as our competitors are being government-supported 
in a world of international competition, this has to be 
possible in Germany too. As with all high technologies, 
with space too the government has to not only set the 
general framework, but also provide positive support for 
further development.” The new director general of 
DARA (German Agency for Space Affairs), Jan-Baldem 
Mennicken, made this statement in a conversation with 
HANDELSBLATT. 


In Mennicken’s opinion, German astronautics is con- 
tributing to the solution of terrestrial problems. This 
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refers first and foremost to problems of telecommunica- 
tions, earth observation, navigation and detection and 
ranging. It is making use of fixed positions beyond the 
earth. 


Besides direct practical application, DARA is interested 
also in the (indirect) economic effect of space projects, in 
improvement of the industrial structure. It is precisely 
small and medium-sized companies too that must be 
included in the programs here: On the one hand, large 
companies niust jet themselves be supplied by small and 
medium-sized ones. Mennicken: “We want to bring 
about transparency in the market as regards national 
funds and those of the European Space Agency (ESA) as 
well. We are trying to get the large system companies to 
deliberately award a part of their contracts to small and 
medium-sized companies.” On the other hand, DARA is 
trying to make small and medium-sized companies fit 
for such industrial cooperation, including for develop- 
ment, as regards reliability and quality standards, for 
example. DARA has worked out a strategic plan for this 
purpose. 


There have definitely been successes in the endeavor of 
the “commercialization” of German astronautics— 
meaning economic activities independently of govern- 
ment support. According to the German industry's data, 
space’s share in 1992 already reached a volume of 
business of 430 million German marks [DM], primarily 
in the area of telecommunications and through contracts 
associated with the production of ESA’s Ariane-4 rocket. 
DM1.248 billion of government support funds were 
received in the same time period, it is stated. The 
one-to-three ratio between both sources of income is 
viewed as relatively satisfactory. 


Research Funds Not Only from BMFT [Federal 
Ministry for Research and Technology] 


Ever since its founding DARA has endeavored to 
interest in space projects other departments too, besides 
the Federal Ministry for Research and Technology 
(BMFT) as the main financier of German aerospace. 
There have already been successes here too. For 
instance, a decision has been made at the Federal Min- 
istry of Transport to appropriate funds for the second 
generation of Meteosat weather observation satellites 
that will be operational around the year 2000. The time 
lead versus purely terrestrial weather observation 
already today amounts to two days. Cooperation with 
the Ministry of Agriculture is desired in a special appli- 
cation for monitoring the use of agricultural areas. The 
observation of seismic areas is very valuable to the 
insurance business, for example. The German Rosat 
x-ray satellite has provided spectacular results in space- 
station-based astronomy. It is essential for full utiliza- 
tion of the potential for the exploitation of space to 
develop certain additional instruments or to find a new 
use for instruments at hand. 


According to Mennicken, the Europeans’ participation 
within ESA—essentially cofinanced by the Germans—in 
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the international but American-dominated Freedom 
space station has to be redefined. For, after the turn of 
events in the East and for budget reasons, the Americans 
decided on close cooperation with the Russians. A flight 
of the US Space Shuttle to the Russian Mir space station, 
where the Americans want to dock, is planned at present. 
In addition, a “core station” is to be built from American 
and Russian components in 1997-98. The large Freedom 
space station is still the ultimate goal. By the way, the 
Japanese have decided on a stay in this ambitious 
project. Furthermore, the Canadians too are one of the 
party with their robotic arm that they designed. 


The Europeans have had to order substantial econo- 
mizing in their Columbus contribution—likewise for 
budget reasons. For instance, the MTFF (Man Tended 
Free Flyer), i.e., a docked laboratory module, has been 
shelved. Using the new Ariane-5 rocket as a transporter 
for cargo and later for people is being discussed now, 
instead of the canceled Hermes space transporter. On the 
other hand the Polar Platform scheduled for orbiting 
over both poles of the earth will come about. It is 
planned as a carrier for the new large Envisat satellites. 
The Europeans (ESA) demanded active participation in 
the (to be reconfigured) Russian-American space station. 
They would like to provide a data management system 
or a special antenna for communication between satel- 
lites, for example. 


After the two space shuttle missions under German 
scientific leadership—D1! and D2—there will be no D3. 
This is an obvious political decision, says Mennicken. 
Just whether there will be a Europe-1 mission within 
ESA is still being debated at present. The hypersonic 
transporter project, along the lines of the Sanger (Ger- 
many) or Hotol (Great Britain) proposals, at the inter- 
face of aeronautics and astronautics, also had to be 
revised in its basic formulation nationally or within ESA, 
“in order to be able to decide in 10 or 20 years on the 
development of prototypes.” 


Mennicken joins with the call of the Federal Association 
of the German Aerospace and Armaments Industry 
(BDLI) to absolutely maintain a certain industrial base 
in order to be able to still take part at all as a partner 
country in international projects. There is a threshold 
that, if fallen below, has to result in a loss of know-how 
and of valuable staff members. This holds true all the 
more so when the USA together with the Russians has 
definitely decided to further pursue manned space flights 
too. 


Lunar Station Is Being Debated As Ever 


The Japanese are going all out in space today after years 
of a certain reservedness. The (unmanned) Russian Mars 
mission is pending in 1994 and 1996. Three US shuttles 
have also come of age up to the Challenger replacement, 
the Endeavour. According to NASA’s account, plans for 
a successor transport system cannot be financed at 
present. 
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According to the head of DARA, a lunar station—which 
was previously one of the visions of the German rocket 
pioneer and father of the Saturn-5 lunar rocket, Wernher 
von Braun—is for the time being not topical. However, 
ESA is forming a strategy group of space specialists, 
bankers and industrialists that is to examine this aspect. 


Mennicken also mentions visions of space experts at 
Deutsche Aerospace AG [German Stock Corporation]. 
According to them, in cooperation with the Russians 
sometime in the future, helium-3, which occurs in prac- 
tically unlimited quantities on the moon, could be “sur- 
face-mined,” transported to the earth and be used here to 
produce energy in “clean,” i.¢e., non-radiating, fusion 
reactors. A second vision boils down to the solution of 
the ozone hole problem. The use of laser beams in order 
to form ozone is one of the possibilities to be investi- 
gated here. 


Whether these visions can ever be realized cannot be 
answered at present. But the head of DARA considers it 
important to inspire young people toward new ideas 
henceforth also. At any rate part of the impetus of the 
last 30 years owes itself to this enthusiasm. 


DM1.737 billion have been appropriated as the total 
sum for space for fiscal year 1993 (German contribution 
to ESA, funds for the national space program including 
the bilateral project, as well as funds for the German 
Research Institute for Aerospace (DLR)). The head of 
DARA considers this amount “still considerable consid- 
ering the problems in this country. Our job will be to 
focus on priorities the funds available.” Additional 
potential for the exploitation of space must always to be 
paid attention to. We have to investigate, for example, 
“whether we should proceed via satellite technology in 
the further development of telecommunications.” There 
are particularly very good capabilities for astronautics in 
Germany with its industrial infrastructure and with 
DLR’s research and testing centers, he says. 


Further Cuts in European Space Agency Budget 
Foreseen 

94WS0154A Stuttgart FLUG REVUE in German 
Dec 93 pp 26-27 


[Article by Wolfgang Engelhardt: “ESA Budget Shrinks 
Still Further’’first paragraph is FLUG REVUE introduc- 
tion] 


[TEXT] During his visit to Jena-Optronik, European 
Space Agency (ESA) Director General Jean-Marie Luton 
announced the latest developments regarding the ESA 
budget. The extent of ESA participation in a space 
station project will not be decided until 1995. 


Primarily in response to pressure by Germany and Italy, 
the ESA will further reduce its already curtailed plans for 
manned space projects. The budget proposal recently 
submitted by ESA Director General Jean-Marie Luton, 
which would have totaled approximately 35 billion 
German marks [DM] by the year 2000, will be subjected 
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to further cuts. This latest budget estimate already incor- 
porated the elimination of DM7.5 billion from the 
long-term budget agreed upon in Grenada only a year 
ago. Now it appears that the DMS.3 billion ceiling placed 
on the 1994 ESA budget was too high. The worldwide 
recession has hit the ESA member states as well; further- 
more, Germany is struggling with the cost of unification. 
Further reductions in the research budget and in the 
German contributions to the ESA are inevitable. 


Luton plans to submit a new budget proposal in mid- 
December. This is likely to include additional cutbacks 
in manned space projects in particular. For example, it is 
doubtful whether the recently announced projects for a 
scaled down space station module, the astronaut capsule, 
and a transport vehicle will be able to be developed 
simultaneously, as was planned. 


It will be impossible to determine what is important 
technologically until the negotiations between the 
National Space Agency (NASA) and Russia concerning 
the space station are closer to being finalized. Given the 
Russian surplus in space station components, the con- 
struction of a European laboratory module for the Alpha 
Station, as it is presently called, may no longer make as 
much sense. 


This could revive plans by the ESA for a new astronaut 
capsule with high load capacity. This capsule would be 
capable of placing American and Russian as well as 
European astronauts, together with their equipment, 
into orbit around the Earth. This “Crew Transport 
Vehicle” could also serve as a rescue vehicle. 


Europe could also provide a strong, reliable carrier in the 
form of the Ariane-5 rocket, the development of which is 
near completion. The Ariane 5 can transport a capsule 
carrying four pilots and a 400 kg payload into orbit, even 
at au equatorial axis of 52 degrees, as is currently being 
considered for the international space station. By no 
means is the ESA willing to relinquish its long-term 
objective of participating in the space station project. 
According to Luton, the organization is still hoping for a 
substantial German contribution. 


The ESA Council will continue its discussion of future 
ESA participation in the European space station project 
in mid-December, taking in account the most recent 
results of the American-Russian talks. However, the final 
decision on the construction of a space station module 
and/or the astronaut capsule will not be made until the 
executive council meeting, which is to take place in the 
spring of 1995. 


While in Jena, Luton checked into the productivity of 
the local optoelectronic firms, which would like to play a 
larger role in European space projects. He indicated that 
he was impressed by the technical caliber of Jena 
Optronik as well as by the commitment and skill of its 
approximately !90 workers. Luton will attempt to see to 
it that the newly organized aerospace plants in the new 
laender, with their experienced personnel, receive more 
ESA contracts. 
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This is extremely important, as the few research con- 
tracts awarded by the ESA to eastern German firms in 
1993 totaled only DM1 million. This figure could reach 
as high as DM25 million in 1994 if all the bids from Jena 
to produce optoelectronics components for several ESA 
satellite projects are accepted. These include the so- 
called Omos Ozone Telescope for the Envisat Environ- 
mental Satellite (DM6 million) as well as various com- 
ponents for the planned European XMM X-ray Satellite. 


In the past, the technicians and scientists of the “VEB 
Carl Zeiss Jena” produced their cameras and sensors 
exclusively for Russian space projects, but with the 
breakup of the Soviet Union, this market has dried up. 
New the four reorganized and drastically “trimmed” 
parts firms with their high-qual‘ty products must find 
new markets and customers. Both the German Space 
Agency (DARA) and Deutsche Aerospace have jumped 
on the bandwagon and invested heavily in Jena. 


German Official Proposes Program to Help 
Aerospace Industry 

94WS$0154B Stuttgart FLUG REVUE in German 
Dec 93 p 52 


[Article by JB: “Coordinator Wants Fair Competition” 
first paragraph is FLUG REVUE introduction] 


[TEXT] In Bonn, Dr. Reinhard Goehner, federal coor- 
dinator for aeronautics and aerospace, has proposed a 
program designed to help improve conditions for the 
aeronautics and aerospace industry in Germany as a 
business location. 


The parliamentary state secretary in the Ministry of 
Economics took responsibility for the policy leading to 
the most recent decisions by Deutsche Aerospace AG 
(DASA), which will result in the loss of more than 10,000 
additional jobs by the end of 1996. At the same time, 
however, he declared that industry is responsible for 
establishing a productive and competitive corporate 
structure, and that the federal government neither can 
nor will interfere in corporate decisions. 


The state secretary added that the federal government 
has provided this technologically important branch of 
industry with considerable startup money, and over the 
past few years has supported the aircraft industry alone 
with more than 10 billion German marks [DM]. Now it 
is a matter of improving the general conditions within 
the industry. The Eight-Point Program emphasizes the 
necessary conditions for this: 


1. The German government strongly supported a multi- 
lateral GATT aircraft agreement designed to bring the 
widely diverse terms of competition within the manu- 
facturing countries closer together and ward off future 
subsidy races. 


2. The German government is pressing for strict adher- 
ence to existing international commitments, particularly 
the US-EC Large Aircraft Agreement. 
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3. The German government will adjust its industrial aid 
practices to current international conditions. Goehner 
announced a “German Regulation on Aeronautical 
Research Policy and Technology Policy,” to take effect 
in early 1994. The objective is a new, more effective, 
industrial support structure designed to support future 
research and development projects within the aircraft 
and aerospace industry. 


4. The German government urges the EC to take aero- 
nautical engineering into greater account in its fourth 
General Research Program. It would like to see an 
autonomous research and technology support program 
within the framework of this general program. 


5. Goehner encouraged the retention of a minimum 
capacity within the defense industry. Apropos to this, he 
recommended that the German policy on the export of 
armaments and export permits be reviewed. In the 
course of ongoing negotiations, the German government 
has been urging that European policy on dual-use prod- 
ucts be harmonized. 


6. Goehner also supported the idea of contracting out 
Luftwaffe maintenance work to the aircraft industry. He 
applauded initiatives already taken to this end by the 
Federal Ministry of Defense. 


7. With regard to the aerospace industry, the German 
government will support the expansion of satellite- 
supported telecommunications, navigation, and Earth 
observation, particularly for the augmentation of the 
national infrastructure. 


8. The coordinator announced a public forum on Aero- 
nautics and Aerospace, to be held in early 1994. This 
forum is to address the importance of the aircraft and 
aerospace industry to Germany as a business location 
and the long term chances for growth. 


The federal coordinator acknowledged special responsi- 
bility for the industry in those areas in which the 
government acts as the client. This is particularly true in 
defense and space research. In both of these areas, the 
industry had requested concrete planning figures— 
regarding the mass production of the Eurofighter 2000 or 
support of aerospace projects, for example. 


Goehner does not believe that the current administra- 
tion is solely to blame here, however. The opposing party 
must also accept some responsibility. No one who shoots 
down long-planned projects should complain in the same 
breath about the subsequent loss of jobs. 


Matra To Build Image-Processing Center for 
Sweden 


94WS0193B Paris AFP SCIENCES in French 
30 Dec 93 p 5 


[Unattributed article: ““A Matra-Cap Systems Image- 
Processing Station for Sweden”’} 
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[Text] Paris—Matra Cap Systems just signed an agree- 
ment with the Swedish company Satellitbid covering the 
supply of a satellite-image processing and storage station 
for the Kiruna and Esrange Center, the subsidiary of 
Matra Hachette and Cap Gemini Sogeti announced in a 
press release. 


This highly-automated new-generation station, which in 
a first stage will produce images from Spot-1 to Spot-4, 
will have the capacity required to eventually process 
other images from optical (visible and infrared) satellites 
or from radar satellites. 


Matra Cap Systems employs 900 people and achieves 
sales of one billion French francs. 


EU to Participate in SPOT-4 Vegetation Program 


94WS0218B Paris AFP SCIENCES in French 
20 Jan 94 p7 


[Text] Paris—The European Union will spend 16 mil- 
lion ecus, or about 105 million French francs [Fr], to 
underwrite one of the instruments for the Spot-4 satel- 
lite. The National Center for Space Studies (CNES) will 
act as chief contractor for the device, which has been 
dubbed Vegetation. The Earth observation satellite Spot- 
4 is expected to be placed into orbit around mid-1997. 


The French space agency announced that the European 
Commission and the CNES | had signed an agreement 
to allocate 16 million ecus to the French agency for the 
program on 17 January in Paris. Besides the European 
Commission, France, Belgium, Sweden, and Italy will 
team up on the project, for which Aerospatiale (France) 
has been selected as chief industrial contracto. n charge 
of instrument payload. 


Europe expects to finance 50 percent of the cost of the 
Vegetation program, including manufacture of the 
instrument and construction of an image-processing 
center. According to the CNES, the Commission already 
plans “an additional funding package.” 


The CNES directed construction of the first three Spot 
satellites, in partnership with Belgium and Sweden. 
Spot-3 was placed in orbit last 26 September. 


Footnotes 


1. Represented by Mssrs. Jean-Pierre Contzen, general 
director of the Joint Research Center (the European 
Commission’s JRC), and Jean-Daniel Levi, CNES gen- 
eral director. 


ESA Astronauts to Join US, Russia in 1994, 1995 


94WS0218A Paris AFP SCIENCES in French 
20 Jan 94 pp 4, 5—FOR OFFICIAL USE ONLY 


[Text] Paris—Two ESA astronauts will represent Europe 
this year in space, by flying with Americans and Russians 
this fall aboard NASA shuttles and the Mir station. 
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For the European Space Agency (ESA), the two flights 
are a way of showing that the world’s third-ranking space 
power, Europe, fully intends to defend its place in space 
exploration, and that its personnel and technologies 
qualify it to participate in building the international 
space station R-Alpha. 

Europe’s collaboration with Russia will begin with the 
first departure of an ESA astronaut—either the Spaniard 
Pedro Duque or the German Ulf Merbold—aboard the 
Soyuz-TM-20 bound for the Mir station. The flight, 
which will probably take place in October, will be similar 
to Jean-Francois Clervoy’s on Columbia and will help 
give European astronauts’ the broadest possible experi- 
ence living in space. 


The designated astronaut will be named in May or June 
and will spend a4 month aboard the Mir with the Rus- 
sians. In 1995, another European, either Thomas Reiter 
or the Swede Christer Fuglesang, will spend 135 days on 
the Mir and will even leave the station for a walk in 
space. 


These EuroMir-94 and -95 missions were planned before 
the final decision to shelve the West's space station 
Freedom, but after the Hermes spaceplane was 


“scrapped. ” 


Jean-Francois Clervoy will be the fifth ESA astronaut, 
after Ulf Merbold (Germany, two flights, in 1983 and 
1992), Wubbo Ockels (the Netherlands, 1985), Claude 
Nicollier (Switzerland, 1992 and 1993), and Dirk Fri- 
mout (Belgium, 1992), to fly. 


Clervoy will be a mission specialist, which means his 
responsibilities will equal those of Nicollier when he 
jettisoned the EURECA platform two years ago, or 
recovered the Hubble Space Telescope last December 
using the Endeavor shuttle’s robot arm. 


Currently there are no plans for another European astro- 
naut to fly on American shuttles. But with the Italian 
Maurizio Cheli training as a mission specialist in 
Houston, surely there will be again. 


Flights of ESA Astronauts or Associates 


Ulf Merbold: 


- Ist flight from 28/11 to 8/12/1983, first Spacelab flight, 
on Columbia; 


- 2nd flight from 22/01 to 30/01/1992 on Discovery. 
Wubbe Ockels: 


- from 30/10 to 06/11/1985 during the Spacelab-D! 
flight (Germany) on the Challenger. 


Dirk Frimout: 
- from 24/03 to 02/04/1992 on Atlantis. 


Claude Nicollier: 
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- Ist flight from 31/07 to 08/08/1992 on the Endeavor 
(EURECA mission); 


- 2nd flight from 2 to 13/12/93, on the Endeavor (Hubble 
mission). 


AUTOMOTIVE INDUSTRY 


Netherlands: Innas Free Piston Engine Tested 


BR3101154194 Rotterdam NRC HANDELSBLAD 
in Dutch 30 Dec 93 p 1 


[Article from the supplement on Science and Education 
by Karel Knip: “The Free Piston Engine”) 


[Excerpts] For decades it was the dream of an entire 
army of inventors: to build a combustion engine with a 
“free piston” that produced power without using the 
unfortunate combination of connecting rod and crank- 
shaft—in other words, a combustion engine without 
rotating parts. It is impossible to say how many solutions 
to this problem have been devised over the years. 


However, not many of these solutions ever made it 
further than the drawing board and, eventually, all the 
designs disappeared without trace. Engineers at the 
Innas engineering bureau in Breda designed and built 
two interference-free prototypes of a “free piston unit” 
which has every chance of being the first produced on a 
large scale. When asked, experts are unanimously enthu- 
siastic and impressed. Volvo and Daf Bus [Department 
of Daf which manufactures buses] have said they are 
“very interested.” 


It would not be true to say that the Innas “free piston 
unit” operates noiselessly. Even if the heavy door of the 
sound-proofed cell in the hall where the machine is set 
up is closed and the piston frequency is reduced to an 
impressively low level, simply by turning a knob, it 
remains impossible to hold a normal conversation. 


Peter Achten, rounding off a long technical explanation 
with the noisy demonstration, wears an “I couldn't care 
less” expression. Either he no longer hears the racket or 
he no longer wants to hear it. In the exhaustive mea- 
suring and optimization program which he ran through 
with the spiritual father of the machine, Theo Potma, no 
attention has yet been devoted to sound production. For 
ease of research, the machine is running with no muffling 
worth mentioning. It is expected that the unit will make 
less noise than the diesel hydraulic engine which it is 
intended to replace. It will not be difficult to mount the 
unit free from vibration. 


The Innas free piston unit appears to be a compact 
machine, smelling pleasantly of oil, of which precious 
little can be seen, least of all moving parts. What is most 
exciting is the picture that the computer monitor gives of 
the piston movement. Free piston movements look very 
unusual—in no way comparable with the smooth sinu- 
soida: movement of the piston in a crankshaft engine. 


WEST EUROPE 21 


Noise measurements and life cycle trials are virtuaily the 
only tests to which this machine, the second operating 
prototype built by Innas, has not been subjected. For 
over four years, an average of four people have been 
measuring vibrations, emission, output, controllability 
and response speed. It has thus been established that the 
unit could prove a worthy replacement for the regular 
diesel hydraulic drive in forklifts, mechanical scoops 
(“shovels” as they say on television), street cleaning 
machines, garbage trucks, and city buses. The theory is 
that the Innas unit is considerably more economical and 
cleaner than the drives it can replace and, furthermore, 
will only require approximately half the space. In addi- 
tion, it offers flexibility of control and low purchase and 
maintenance costs. [passage omitted } 


The output of the diesel engine within the unit is 
estimated at 50 percent, while in regular diesel hydraulic 
units it is approximately 45 percent. The absence of the 
mechanical intermediate stage between diesel engine and 
hydraulic pump (where roughly 10 percent of the loss 
occurs) is obviously just as important. The maximum 
overall yield of a conventional diesel hydraulic unit is 
estimated at 36 percent—that of the Innas unit at 45 
percent. The differences between average consumption 
outputs could be even greater. 


So far, two working prototypes of the Innas unit have 
been built, the second “pre-production prototype” was 
finished this year and already seems a considerable 
improvement on the initial type. The maximum stroke 
frequency of the piston (which determines the delivery of 
the hydraulic pump) has been increased from 23 to 35 
hertz, the hydraulic output from 60 to 90 percent (by 
restricting leakage and current losses) and consumption 
by peripheral equipment has been cut from 7.5 to 5 kw. 
Efforts are being made to improve the modest cylinder 
output (the extent to which combustion gases are 
replaced by a fresh fuel/air mixture). The number of 
sensors can perhaps be reduced. “The concept still has a 
great deal of room for development, there is still a lot left 
to perfect,” says Achten. 


An operational free piston unit is now available, with a 
maximurn capacity of 20 kw (27 Horsepower) which is 
almost half the size of a conventional diesel hydraulic 
unit of the same capacity. NOx [Nitrous Oxide] mea- 
surements taken by the Netherlands Organization for 
Applied Scientific Research [TNO] in Apeldoorn have 
shown that the emission of combustion gases will be 
below the future Euro III standard. (The emission of 
particles has not yet been measured.) [passage omitted] 


Meanwhile, four new patents have been applied for with 
regard to the main discoveries. This summer, the BV 
Innas Free Piston Engine (IFP) was founded in order to 
“market” the unit. Novem [committee which counseled 
the project] thought it was time to look for a partner in 
industry. 


Achten and Potma found this no easy task—remember 
the Wankel syndrome and the gloomy example of Van 
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Doorne’s Transmission. As Van der Does of Projectbu- 
reau Warmte/Kracht (PWK) says: “The problem is that 
the Netherlands lacks an industrial climate.” 


The design of the Innas unit is so simple that it will 
certainly be no problem finding sufficient companies in 
the Netherlands to manufacture the engine. With the 
exception of the piston and the engine block, it can be 
assembled almost entirely using existing products. The 
problem is that the companies approached can only start 
production once there is a firm order for the sale of the 
machines. Potential customers such as Daf Bus, Volvo 
and the German company Linde (forklift manufacturer) 
only want to order when production is guaranteed. The 
young company IFP is still hesitant about the nature of 
the contracts which it wants to conclude with the busi- 
ness community. 


One promising aspect is that Daf Bus has expressed 
lively enthusiasm about the new engine, which product 
planning manager G. Batterink refers to as “very daring 
and very innovative.” “This defies all recent thinking in 
the field of combustion engines.” Volvo Flygmotor of 
Sweden is following developments very closely and has 
already sent delegations to Breda on four occasions, 
offering far-reaching collaboration. It is claimed that the 
Innas unit could not be put to better use than in city 
buses equipped with Volvo’s controversial Cumulo 
system for recycling brake energy (which Daf Bus could 
also buy). Cumulo buses have a heavy conventional 
diesel hydraulic drive which could very profitably be 
replaced by an Innas unit. 


Germany: To Conduct Tests on 
Electric Vehicles 


MI0202110694 Bonn WISSENSCHAFT 
WIRTSCHAFT POLITIK in German 15 Dec 93 p 2 


[Text] In 1995 and 1996, Deutsche Bundespost’s postal 
service, in conjunction with well-known industrial part- 
ners, will conduct large-scale trials with electric vehicles 
powered by a zinc-air system. 


The field trial, preparations for which began back at the 
beginning of 1994 [as published], will be based on the 
Greven mail center near Muenster in Westphalia. The 
large-scale trial grew out of studies by the postal service 
as to how part of its diesel vehicle fleet could be replaced 
by propulsion systems that caused less pollution. A novel 
zinc-air power system emerged as a promising prospect, 
although it is not without its expert critics as regards the 
overall ecobalance. 


However, initial tests, involving outside inspectors, on 
the new power system installed in a trial vehicle went off 
successfully at the TUeV [Technical Monitoring Board] 
for Bavaria and Saxony, its power and output values, 
which far exceeded those of conventional batteries, and 
its ecological acceptability proving particularly attrac- 
tive. 
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Autonomy Range Considerably Extended 


The trials centered on use in the postal service, where 
requirements are three or four times higher than in the 
private transport sector. Whereas electric vehicles with 
an accumulator weight of 350 kg have liad a range of 
about 40 km to date, the new technology permits jour- 
neys of at least 300 km. 


The large-scale field trials scheduled to begin in 1995 will 
set out primarily to establish whether the zinc-air power 
system is economically viable and what its infrastructure 
requirements are. The latter is necessary because the 
power cells cannot be charged like conventional storage 
batteries: The electrodes have to be changed. The “worn- 
out” electrodes are subsequently regenerated, after 
which they are ready for reuse. This is why large-scale 
field trials can only be performed with major fleet 
operators such as the postal service. 


In addition to the postal service, in the role of project 
leader, and Electric Fuel Limited, the inventor of the 
zinc-air system, other well-known firms have agreed to 
take part in the field trial. Some firms and town councils 
also want to participate in the trial with parts of their 
own fleets. 


Germany: Pilot Project To Recycle Old Vehicles 


94W3S$0123B Berlin INGENIEUR DIGEST in German 
Nov 93 pp 54-55 


[Article by Rainer Alhaus: “Like a Repair Shop”} 


[Text] Philipp Pommerenke does not want his operation 
mistaken for an auto graveyard. “This is not going to be 
like in a factory, with a lot of noise and mountains of 
wrecks in the courtyard,” says the graduate engineer; 
“we don’t want to be a scrapyard but function like a 
modern auto repair shop.” Not too large, extremely 
friendly toward the environment, without impact on the 
residents around it, easy to fit into any business area, are 
Pommerenke’s terms cf reference. 


The engineer heads Berlin’s newest pilot project for 
recycling old cars. The Lepkojus Innovations- 
Gesellschaft (LIG) fuer Entwicklung und Fertigung fuer 
Aufgaben im Umweltschutz mbH [Lepkojus Innovation 
Company for Development and Production for Environ- 
mental Protection Tasks Ltd.] operates this auto disas- 
sembly facility at a former Sero site in the city district of 
Hellersdorf. Approximately 15 vehicles a day are now 
being disposed of here. The goal is to do twice that 
amount. The principal advantage: The work is done with 
“nonspecific models.” 


The operator of the facility, the Alba company, once 
again “had its finger on the pulse and recognized a future 
market,” praised Federal Environment Office President 
Dr. Heinrich von Lersner when the project was taken 
into operation. More than 2.5 million vehicles wind up 
on the scrap heap each year in the FRG; in Berlin alone 
it is about 200,000. In Hellersdorf a maximum of 7,500 
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scrapped cars, precisely three percent, can be recycled in 
the first expansion phase. A drop in the ocean in com- 
parison with Environment Minister Klaus Toepfer’s goal 
of recycling half of all old cars by the , ear 2000. 


The Perlin pilot project is aimed at fuiure safety. The 
basic sealing of the work hall is the same as in waste 
dumps; 1,000 square meters of disassembly surface was 
sealed with high-pressure polyethylene foils. Under that 
lies a 10-centimeter-thick concrete plate on top of a 
20-centimeter-thick sub-base. 


One out of every three German marks [DM} of the DM 
6.6 million investment cost—half of the expenditure was 
provided by the Federal Environment Ministry—went 
for soil and ground water protection. Waste water is led 
through separate dirt and rainwater channels, passing 
through an oil and coalescence separator. The waste 
water from the hot steam vehicle cleaning unit also flows 
through an de-emulsification facility. 


Dr. Dieter Pautz, in charge of old car recycling at the 
Environment Ministry, praises the Berlin-Hellersdorf 
facility: ““Heic an example is being set for the integration 
of all known technologies.” The Federal Government’s 
cost sharing is for the purpose of “raising the level of the 
technology in this field.” 


Five points are of primary importance for auto recycling: 
Complete removal of fluids—so far it is only possible to 
drain about 95 percent, separation of all synthetic parts 
by type, extracting secondary raw materials, the greatest 
possible profit from sales of replacement parts and, 
finally, cu.sideration for all ecological requirements. 


The project has national economic proportions. If pro- 
jected onto the entire annual German number of cars, a 
total of about 1.7 million tons of metal and 450,000 tons 
of special waste in the form of oils and fluids, synthetic 
and compound materials, rubber and glass would result. 
Thus, professional and ecological disposal has its price: 
The Association of German Automobile Industry allo- 
cates DM 400 per car; experts from various institutes 
estimate DM 300 to 600. Pommerenke would like to 
push the cost down to an acceptable DM 150. 


Utilization of replacement parts from the old cars for 
maintenance and repairs can also make a contribution. 
On the shelves at Hellersdorf are stored engines, wheels, 
tires, doors, body parts, seats, radiators, tanks, carbure- 
tors, propeller shafts, dashboards, gear shifts, headlights, 
rear lights, mirrors... Pommerenke manages the inven- 
tory with the help of a computer: “We can react quickly 
to customer inquiries.” Th« price advantage for auto 
firms, private persons, car repair garages, reprocessing 
enterprises and exporters is 30 to 50 percent below the 
new price. A supraregional operating system is being 
established at this time. 


In addition to the old oil, particularly the synthetics 
require a great deal of expenditure. If the legislators 
actually decree the return of cars and exclude thermal 
disposal, plastic parts must be easily separated out and 
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properly recycled. For that reason, a laboratory is 
already a part of Pommerenke’s pilot project. Dr. Diet- 
rich Schumann is often a guest. In his laser laboratory in 
Adiershof (LLA GmbH), synthetic waste products with 
various fillers, contaminations and dyes are being 
studied. As a result, a near-infrared sensor was created 
(0.7-2.5 micron wavelength), with which synthetics can 
be detected in 10 milliseconds and—in a facility down 
the line—semiautomatically separated out. A type purity 
of 96 percent is to be possible. 


With his development, the LLA marketing chief says, he 
can only succeed in industry if the method does not get 
too expensive: “There must be no DM 250,000 lasers in 
a recycling facility.” The frequently black automobile 
synthetics make this more difficult: “Just as plastic parts 
with metallic coatings, they produce a type of fog when 
looked at with spectroscopy. The LLA device has now 
got this problem under control.” 


Trabant: No Problem 


At least 500,000 Trabants are still rolling on the roads. 
Unless it involves as few prized specimens with options 
for future increases in value, these must also be disposed 
of at some point. But the plastic bombers are not a 
special recycling case: “The Trabant is not an environ- 
mental problem,” says Dr. Dieter Pautz, an engineer. 
“Anyone who wants to make money on it is getting a bad 
deal.” With not quite 35 kilograms—“all of it uncompli- 
cated Duroplast”—there is less synthetic material in the 
Trabant than in the Golf, for example. Recyclers can 
easily deal with this plating on bumpers, roof, doors and 
trunk lids. 


Renault Designs Semiautomatic Gearbox 
Paris L’'USINE NOUVELLE in French 2 Dec 93 p 65 


[Article by Olivier Lauvige: “Secrets of the Renault 
Sport Semiautomatic Gearbox”’] 


[Text] In racing, it cuts gearshifting time in half. On a 
passenger car, it frees the driver from the “acrobatics” 
required for each shift. The scene is the Limousin Rally, 
on 10 October 1993. Approaching a tricky hairpin turn, 
Jean Ragnoti, official driver for the Renault team, is 
manhandling the stickshift of his Clio-Williams and 
frantically stomping on the clutch for a fast downshift. 
At the same spot, and with the same type of car, his 
teammate Philippe Bugalski, presses lightly with his 
fingers on a “joystick” without letting go of the steering 
wheel, and downshifts three speeds in record time. His 
advantage? A semiautomatic gearbox born from a col- 
laboration between Renault Sport and Magneti Marelli. 
Tested in races, it should soon be installed on certain 
mass produced cars. 


It is in fact a device which activates a conventional 
gearbox in place of the driver. It consists of two compo- 
nents: one is mounted on the box and the other on the 
clutch. The shift linkage is replaced by an electric- 
hydraulic mechanism with five small actuators (two 
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linear and three rotary) which select and engage the six 
speeds of an H-pattern gearbox. Also, the clutch cable is 
replaced by an actuator controlled either by a solenoid or 
by the left pedal, thus leaving the driver in control of clutch 
release at certain times, such as when starting the car. 


The pressure needed for these operations is obtained 
from a 150-bar hydraulic pump which is coupled directly 
to the camshaft. Gilles Lallement, head of development 
at Renault Sport, explained that “we opted for this 
solution in spite of the great complexity presented by its 
implementation. The fact is that the very high power of 
these components makes it possible to build actuators 
that are sufficiently compact and fast, characteristics 
that are essential to such an application.” 


The driver therefore no longer has to expend any effort 
to shift gears. He merely has to pull up on a small handle 
located near his steering wheel to upshift and pull down 
on it to downshift. Instructions are sent to a computer 
which also receives data concerning engine speed, the 
speed of each wheel, the hydraulic pressure... about 
thirty parameters altogether. The computer then calcu- 
lates the shift sequence. 


Adapting Engine Speed 


To shift up by one or several gears, the computer sends 
instructions to the injection system which then adapts 
the engine speed to the rotation speed of the driveshaft. 
As soon as this synchronization is achieved, the shift is 
allowed and the computer activates the sequence of 
rotary and translation motions needed to engaging the 
selected gear. The driver can thus go from first to fifth 
while still flooring the gas pedal. The strategy is some- 
what different for downshifting: In this case the com- 
puter has to enable the clutch actuator before engaging 
the gear. 


Patrick Landon, head of the Renault Sport racing depart- 
ment, states that “the advantages of this semiautomatic 
box are undeniable in racing.” Notably, it cuts in half the 
time needed for shifting: from 0.28 seconds manually for 
an experienced driver to 0.13 seconds in automatic. This 
means a gain of 0.38 seconds per kilometer on a custom 
car! 


For the average motorist, shaving off a few tenths of a 
second from his commute may hardly seem worth it. But 
he may well be attracted to some of the advantages of 
this gearbox. Adapted to a passenger car, it reduces 
physical fatigue. It is estimated that in city traffic, a 
driver shifts an average of fifty times per kilometer. 
Pushing the clutch each time, his left foot expends a 
cumulated effort of 100 to 150 newtons, which over a 
distance of 12 kilometers corresponds to moving a load 
of about 7 tons! With only one leg... 


No More Acrobatics 


In addition, the optimization of shift sequences increases 
the life of the gearbox while software safeguards prevent 
downshifting above 8500 rpm to protect against racing 
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the engine. And finally, freed from the acrobatics 
imposed by any gear shifting, the driver can concentrate 
totally on steering his vehicle. 


These advantages are enough for Magneti Marelli to 
undertake the implementation of a version which is 
intended for “Everyman” and which can satisfy the 
expectations of the luxury car driver without frustrating 
lovers of the stickshift. The possibility of adapting it to 
any existing box without modifications would enable car 
manufacturers to offer this automation as an option, at a 
price lower than that of a completely automatic box. One 
version has already been unveiled at the Frankfurt Salon 
on an Alfa Romeo. Volvo also is said to be thinking of 
installing it very soon on one its top of the line models. 


An Enticing Market 


Other equipment makers are just as convinced of the 
success of “semiautomation” for European drivers. Thus 
Valeo is devoting intense efforts to implementing a 
similar system. Benoist Hue, marketing head of the 
clutch division, says that “we are already putting a mass 
produced electronic clutch on some Ferraris. And we 
have a number of projects underway to get it installed on 
European cars during 1995. But we will have to wait 
until the following year for completely robotized mass 
production of gearboxes.” 


This is an extremely attractive market for the French 
equipment maker who estimates that by the year 2005, 
semiautomatic gearboxes will have taken over some 12 
percent of European production. It remains to be seen 
whether Old World motorists can live with a joystick in 
their hands instead of a shift lever... 


Volkswagen Develops Less Polluting Engine 
Paris L'USINE NOUVELLE in French 2 Dec 93 p 65 


[Article by O.L.: “Technical Wonders of a More Austere 
and Less Polluting Engine”’] 


[Text] How can momentum be used to reduce fuel 
consumption? Volkswagen engineers have perfected a 
device which cuts the engine off and makes it possible to 
roll with a stopped engine. Here is how. 


The Volkswagen engineers have made an “astounding” 
discovery. When a bicycle rider wants to stop, he stops 
pedalling! With this in mind, the German manufacturer 
is about to launch the first assembly line vehicle whose 
engine shuts off automatically when not in use: the Golf 
Ecomatic. However, what is natural on a bicycle is much 
more difficult to achieve on a car. 


Ensuring Safety 


The first difficulty is to perfect an electronic mechanism 
capable of cutting the engine when the driver takes his 
foot off the accelerator, and of restarting it when he steps 
on the gas pedal again, while also providing a great 
number of related safety functions such as maintaining 





JPRS-EST-94-007 
17 March 1994 


power steering, lights, or power brakes. The wiring must 
for example be switched to an auxiliary battery each time 
the engine starts to avoid any voltage drop caused by the 
starter’s high power drain. 


However, stopping and restarting the engine are not 
enough to recover all of the vehicle’s energy. Its wheels 
must simultaneously be disconnected from the transmis- 
sion so that the driver can exploit the momentum like a 
freewheeling cyclist. To this end, a servomechanism 
developed in collaboration with the German equipment 
maker Pierburg, activates the vehicle’s clutch as soon as 
the gas pedal is released. This servomechanism’s power 
supply when the clutch is depressed is assured by an 
electric diaphragm pump which operaies independently 
of the car’s engine. 


Valuable in City Traffic 


This device does not interfere with the driving of the 
vehicle, which is operated like a regular car. The only 
difference is that when the driver takes his foot off the 
gas, the engine is turned off and the car continues on its 
momentum, noiselessly, without using up gas and 
without exhaust. 


This automation device is particularly valuable in large 
urban concentrations where the engine can be shut off up 
to 60 percent of the time, which very strongly affects 
pollution and mileage. This system reduces carbon mon- 
oxide emissions by 36 percent, hydrocarbons and nitric 
oxides by 25 percent, and carbon dioxide by 21 percent. 


Another interesting advantage is that fuel consumption 
is also reduced by one liter per hundred kilometers 
compared to a car without the equipment. But Volk- 
swagen claims that an experienced driver can beat this 
record. How? Simply by knowing how to build up his 
momentum. 


France Testing Electronic Car-Guidance System 


94WS$0220C Paris AFP SCIENCES in French 
20 Jan 94 p 43 


[Article: “Automatic Car Guidance is a Reality”} 


[Text] Electronic guidance for road vehicles has left the 
domain of science fiction and entered the phase of active 
experimentation: In the coming months, 2,000 drivers in 
Ile-de-France [the Paris region] will be able to test it on 
a fleet of 350 Renault cars and vans. 


On 18 January at the Champigny command post (Val- 
de-Marne), Transport Minister Bernard Bosson and Mr. 
Michel Giraud, president of the Ile-de-France Regional 
Council, formally inaugurated the link-up of the experi- 
mental fleet with the traffic monitoring information 
system for eastern Paris (Sirius). 


Equipped with high-powered electronic terminals, 
drivers will be guided in real time, intersection after 
intersection. The equipment includes a GPS (Global 
Positioning System) position-location module and a 
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mechanism for obtaining “finer” location fixes using 
sensors attached to the vehicle wheels. The computed 
path to destination can also be corrected “in real time” 
to adjust for traffic congestion as the terminal receiveds 
and decodes traffic monitoring data. 


Information and computed paths are displayed on a 
liquid-crystal screen built into the dashboard. The driver 
sets the vehicle’s destination: A green arrow a 
deita  eoaeedd Gatien, oot on ho ho 
simplified schematic of the next intersection showing 
route to be followed, junctions, “Do Not Enters” (in 
red), and distance in meters to the next turn. 


By pressing a key, the driver can see the name of the 
street along which the vehicle is currently proceeding. A 
soft voice gives a timely alert message: “Turn right in 
200 meters.” If the driver makes a mistake, the itinerary 
is corrected. 


The geographic data is located on digital optical disks 
prepared with the help of the National Geographic 
Institute (IGN). The most costly part of the program is 
compilation of the maps to be entered into the laser 
disks. 

The system operator is an economic interest group (GIE) 
made up by Renault, TDF, and Lyonnaise des Eaux- 
Dumez. The enterprises concerned believe it will take 
another two years before the system is totally operational 
and ready to be marketed at a price between 12,000 and 
15,000 French francs. By that time, digital disks will 
have “mapped” the entire country, including all towns 
with more than 100,000 inhabitants. 


When it was introduced in Paris, the on-board computer 
performed quite satisfactorily, handling geometrically 
complex intersections such as Place Denfert-Rochereau, 
indicating highway junction points and displaying side- 
roads as they approached one by one, along with pedes- 
trian walkways and outlets of private roads. 


The utility of the system for road transport professionals 
seems obvious (deliveries, express parcel service, taxis). 
With profitability assured from these sources, it could 
then be made available to the general public at a reason- 
able cost, which Renault believes would be comparable 
to an option such as air conditioning. Europe-wide 
standards should make it possible to prepare compatible 
digital maps for the most important European Commu- 
nity countries. 


BIOTECHNOLOGY 


Netherlands: TNO Develops Test To Check If 
Cholesterol Is Hereditary 


BR2202154094 Rijswijk BIONIEUWS in Dutch 
15 Jan 94 p 4 


[Article signed MSC: “Test for Hereditary Cholesterol 
Defect”’] 


[Text] The TNO [Netherlands Organization for Applied 
Natural Science Research] has developed a test to 
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determine whether a high cholesterol level is caused by a 
genetic defect. The defect in question is located in the 
gene close to the receptor responsible for cholesterol 
elimination a cennptor) ond causes an hereditary form 
of h ow. | 0 tent 9 9 conmnanen of 

rase chain reaction gelelectrophoresis. Dr. 
Pola Lombardi from the TNO Institute for Studies on 
Aging and Vascular Diseases, who obtained her Ph.D. 
with this research, claims the test is nearly flawless. 
According to her, the test is not yet being used, but will 
be introduced in hospitals in the long term. The patients’ 
veins have been ans since birth, hence the 
importance of knowing whether hypercholesteremia is 
hereditary. 


Netherlands: Risk of Genetically Altered 
Microorganisms in Soil Tested 


BR0303131294 Rijswijk BIONIEUWS in Dutch 
15 Jan 94 p § 


[Article signed MSC: “Soil Bacteria Exchange DNA” ] 


[Text] Soil bacteria transfer plasmids to one another on 
a large scale. Therefore, when genetically altered bacteria 
are released in nature, the foreign DNA should not be 
added into the plasmids, but into the chromosomes of 
these organisms. Dr. Eric Smit analyzed the risk of 
putting genetically altered micro-organisms in the 
ground. He will soon obtain a doctorate in Wageningen 
on this subject. Smit put an easily recognizable plasmid 
in bacteria and released it in various soils. Next he 
verified whether other bacteria would adopt the plasmid. 
This was primarily the case under life conditions 
favoring the micro-organisms, e.g. around the roots of 
plants or when nutrients had been added to the soil. This 
is probably due to a greater density or a greater bacterial 
division activity. It has already been known that plasmid 
transmission in water is absolutely normal. 


COMPUTERS 


France: First Object-Oriented Real-Time 
Executive Previewed 


BR0802110894 Paris ELECTRONIQUE 
INTERNATIONAL in French 27 Jan 94 p30 


[Article signed Thierry Levy-Abegnoli: “The First 
Object-Oriented Real Time Executive Is Born’) 


[Text] A real-time executive developed by the French 
firm Microprocess could lead to major upheavals not 
just for the development of on-board software but also 
for its implementation. It extends the advantages of 
object-oriented technology to the whole of the applica- 
tion’s life cycle. 


The French company Microprocess has recently devel- 
oped SoftKernel, a real-time executive that is unique in 
the world since it is completely object-oriented. In par- 
ticular it brings an extreme degree of modularity to the 
stages of development, maintenance, and even operation 
while optimizing the available memory space. Moreover, 
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the very design of SoftKernel means that is particularly 
easily ported from one microprocessor architecture to 
the next and also ensures a high level of application 
portability. In addition, with SoftKernel the executive 
and the applications form a whole. These advantages will 
become particularly evident when used with on-board 
applications which have limited resources. 


Microprocess explains that the principle used is an 
extension of the microkernel concept to all parts of the 
executive and to all application programs. Thus, as with 
Chorus, there is a microkernel charged with managing 
the memory area (and therefore linked to the micropro- 
cessor). The novelty, however, lies in the fact that other 
microkernels manage the files, interrupts, semaphores, 
etc. In fact, we find more or less the same principle in 
Chorus, except that with SoftKernel it is possible to 
create a specific version of any microkernel (they are all 
written in C++, sometimes with a bit of assembly lan- 
guage). You therefore only need to make an “instantia- 
tion” (a form of cloning) of the standard microkernel 
(which is just a C++ object) which inherits all of its 
properties, and then alter it. Moreover, an application 
will itself be produced by the instantiation of the “task” 
microkernel. 


This architecture makes it possible to optimize the 
available resources without any particular effort, since 
several applications can share a set of microkernels and 
thus share the same code. For example, in a fax machine, 
the applications controlling the document scanner and 
the user interface will both communicate with the appli- 
cation controlling the line. Product designer Bertrand 
Dautrevaux explained: “It would be possible to do the 
same thing with a conventional executive and prograr:.s 
written in C, but then you would have to make sure that 
there was no conflict between the different applications. 
With SoftKernel you do not run any such risk.” A 
number of different developers can therefore easily work 
in parallel on the same project. 


Modularity Preserved In The Operating Stage 


This modularity is also expressed in other ways. Thanks 
to dynamic links established when the application is run, 
the basic and application microkernels can be loaded 
unsequenced into memory. It is therefore a simple task 
to replace one application microkernel with another, 
even on the target system itself and especially if it is 
equipped with flash memory. This then makes it simple 
to produce different versions of a product, or an open- 
ended product (for example, one which could take add- 
on communication protocols). In addition, it would be 
possible to order the transfer of certain “critical” micro- 
kernels, for example from ROM [read-only memory] to 
RAM [random access memory], so as to optimize per- 
formance. In Bernard Dautrevaux’s opinion: “Such 
functions are impossible using conventional techniques 
because the applications are monolithic. Even if devel- 
opers write in C++, if they use a traditional executive 
then the executable code will be monolithic. Therefore 
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the advantage of the inherent modularity of object- 
oriented technology is only felt at the development 
stage.” 


The development of SoftKernel took just seven man- 
years, plus 10 man-years for the development environ- 
ment. Bernard Dautrevaux again: “That is a lot less than 
was needed for Chorus, but then SoftKernel is only an 
executive, not a true operating system.” 


For the time being, SoftKernel has been ported to 
Motorola 68000, Intel 8086 (real mode) and 386 (pro- 
tected mode) and Sparc architectures. Porting to ARM is 
also being examined. Of course, this executive is aimed 
at industrial-type real-time applications, but it is also 
aimed at voluminous on-board applications with 
resources in the order of 64K of ROM and the same 
amount of RAM: for example, intelligent radiotele- 
phones, smal! printers, and military applications. Micro- 
process does not, however, intend to compete with the 
Apple Newton or Microsoft At Work technologies which 
are aimed at more evolved, resource-greedy applications. 


German Enterprises, Universities to Develop New 
Software to Improve Parallel Computing 
94WSO0156A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 10 Dec 93 p 8 


[Article by P.W.: “Parallel Computers Expected to Help 
in Optimizing Complex Productions; Consortium Com- 
posed of Companies and Universities Is Developing 
New Software and Improved Computer Performance; 
Initial Results at Start of 1994”) 


[Text] Aachen—The economic recession and the rising 
pressure of competition are forcing many companies to 
reduce costs more sharply. New techniques for parallel 
computers should row make possible extensive optimi- 
zations in the planning and production processes. More- 
over, the Aachen firm Parsytec Computer, Ltd., (Jueli- 
cher Strasse 338, 52070 Aachen) has formed the Pamips 
(Parallel Mixed Integer Programming Systems) consor- 
tium. It has been reported that, together with BASF 
[Baden Anilin and Soda Factory], Inc., Ludwigshafen, 
Gesa, Palma de Mallorca, and Dash, Coventry, as well as 
the Universities of Buckingham, Heidelberg, and Leu- 
ven, these techniques are to be used industrially. The 
developers expect to have the initial results as soon as the 
beginning of 1994. 


In industries with high production volumes that are 
distributed among many individual products, efficiency 
depends on the cost structure. A reduction in production 
costs can, for example, be achieved through better use of 
raw materials as well as better use of the means of 
production through minimization of machines’ service 
life. Another important factor in optimizing production 
is firms’ global organization with production sites dis- 
tributed worldwide. With them costs can be reduced 
through deciding on a day-to-day basis where a given 
product is to be produced on the most favorable terms. 
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The prerequisite for this, however, is consideration of the 
various costs for wages, raw materials, energy, and ship- 
ping, as well as currency exchange rates. These formula- 
tions are similar to those involved in long-range planning 
for major investments in, for example, the energy supply 
sector or commercial airlines. Costs can be cut this way 
inasmuch as sound prognoses of needs, new products with 
lengthy development periods, and the scheduling of fewer 
expensive resources could be submitted. But up to now this 
too has failed to materialize due to a lack of software and 
computer power. In this area computer-supported produc- 
tion optimizations and process simulations can only solve 
small parts of the problem because of their traditional 
computer architecture. 

What is required for this are discrete optimization 
techniques that go far beyond the range of the classical 
“linear programming approach” that stems from opera- 
tion research. Discrete, integral, binary, and semicontin- 
uous variables have to be included too in order to 
portray a discrete selection or binary decisions in a 
model way. This is why for over five years algorithms 
have been that make use of massive paral- 
lelism. The goal of the Pamips consortium that has now 
been formed is to for the first time solve major optimi- 
zaiton problems of relevance to industry with the aid of 
massive parallelism. Thefirms BASA and Gesa bring 
into the project different ways of looking at unsolved 
problems and the know-how to create models from the 
fields of chemistry and energy supply. With its Xpress- 
MP product, Dash is one of the leading companies in the 
optimization software market and provides the basis for 
implementing the management of problems. New algo- 
rithms and approahes to implementation have been 
developed at the Universities of Buckingham, Heidel- 
berg, and Leuven. The Aachen firm Parsytec is assem- 
bling the hardware and software with the North Rhine- 
Westphalia Center for Industrial Applications of 
Massive Parallelism (ZIAM) and has taken over the 
marketing, especially in Germany. The Pamips optimi- 
zation method is soon to be incorporated into the 
ESPRIT [European Strategic Program for Information 
Technologies] project and provided with aid. The paral- 
ielized version of the Xpress-MP should be available to 
users for a test phase for the first time at the start of 1994 
for Parsytec GC and XPlorer Computing. 


Advances in Parallel Computers Viewed 


94WS$0187A Duesseldorf VDI NACHRICHTEN, 
in German 17 Dec 93 p 6 


[Article by M. Grotelueschen: “Parallel Computers 
Extrapolating Themselves’’] 


[Text] 
Alternative to Conventional Computer Technologies. 


Output Can Be Flexibly Adapted to Particular Task. 


Technologies of the 21st century. VDI-N, Duesseldorf, 
17 Dec 93. Parallel computers have crossed the threshold 
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fw research s to industrial utilization. With the 

help of this key , users want to solve a series of 

that until now had been reserved for the 

Soueldorably more expensive high-performance com- 
puters. 


“If technical progress in car making had been as speedy 
as in the computer field, then you could buy an S-class 
limousine for DMS, including air conditioning, car 
phone, and air bag.” This is how Dr. Andreas vom 
Hemdt, business manager of the Center for Industrial 
Uses of Massive Parallelity (Ziam, Herzogenrath), 
described the tremendous jumps that occurred in the 
price/output ratio. 


What does the future of the high-performance computer 
look like? Do we need any more improvements in the 
output? “It seems as there are no limits to what people 
want the computer makers to come up with,” com- 
mented vom Hemdt. This is because, when it comes to 
the “great challenges,” such as nuclear physics, the 
genome project, or improved weather forecasts, basic 
researchers demand more and more computer power. 
And users from all fields of activity, such as engineers, 
physicians, car makers, aircraft makers, or city planners 

t now need computer output in the 200-GFlops class, 
in other words, 200 x 10° floating-point operations per 
second. 


The Ziam boss is convinced that the required high and 
also payable computer output cannot be attained by the 
next decade with conventional computer technology. 
Nevertheless, he argues, the limit of the output in the 
conventional sequential computer era is in sight in spite 
of all of the progress that has been made at work stations 
and supercomputers. Only a few powers of ten today 
separate processor technology from the final physical 
barrier of the speed of light when it comes to signal 
transport. Besides, the financial border has long been 
crossed: Very few university computer centers and big 
corporations could afford supercomputers with a price 
tag of DM20 million and more. 


Parallel computers are increasingly replacing the tradi- 
tional vectorial high-performance computers and, 
according to vom Hemdt “will become the industrial key 
technology in the coming years.” Massive parallel com- 
puters with hundreds and thousands of processors can 
adapt their computation output to the particular 
problem because the number of processors can be 
increased theoretically without limit. This extreme scal- 
ability and the resultant good price/output ratio open up 
new fields of employment and opportunities on the 
market as did personal computers 15 years ago. Many 
hardware makers are preparing products for the new 
basic technology of parallel processing and more and 
more conventional user programs are ready for indus- 
trial employment. 


For example, the big system maker Sentec Software, 
Hilden, which specializes in parallel computer tech- 
nology, developed an image processing unit that ensures 
constant quality in filling beer bottles. Figuring on an 
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output rate of 80,000 bottles per hour, it may well 
happen that bottles are equipped with tops and labels of 
the preceding beverage, particularly after a switch toa 
different beverage type. High-speed image processing 
recognizes such errors in real time and causes a claw to 
remove these bottles from the flow of material. 


Sentec emphasizes the quick ability to learn and the 
manifold employment possibilities. Project manager 
Peter Plapper noted that, when it comes to starting the 
system up, the sample of the objects to be investigated 
could be learned “in a simple teach-in step.” Since the 
system generally recognizes writing and geometries, it is 
also useful for quick analyses in the textile industry, 
precision mechanics, or testing technique. 


Another example is a process developed by Condat 
GmbH, Fernhag, that can be used to simulate the 
dynamic failure of composite materials under shock and 
other stresses. In the auto industry, for example, one can 
use this method to analyze the elastic behavior of high- 
strength fiber materials and the gradual transition 
between intact and destroyed material. A neuronal soft- 
ware sees to it that one of the fastest ZIP code number 
conversions in Germany can be successfully accom- 
plished on a parallel computer, that is, the Parsytec-GC 
with 1,024 processors. In May 1993, around 4.4 million 
customer data of the Company for Payment Systems, 
Frankfurt/Main, were updated within a few hours during 
this spectacular demonstration. 


Ziam business manager vom Hemdt is convinced that 
“new high technologies, such as massive parallel pro- 
cessing (MPP) cannot be used in research and develop- 
ment in the context of international competition without 
government subsidies.” For the “Real World Comput- 
ing” Project—in whose context MPP is being pro- 
moted—Japan spends DM2.2 billion, while in the 
United States, the government in 1993 is funneling 
DM 1.3 billion in as direct government subsidies, and the 
growth rate keeps going up. In addition, American MPP 
makers reportedly are getting massive support as a result 
of the procurement policy pursued by public research 
institutions and the military establishment. 


When an English Meiko parallel computer was ordered by 
Lawrence Livermore Lab, there was a massive wave of 
protests in the United States; or when Parsytec of Germany 
wanted to deliver machines to the universities of Chicago 
and Moscow, the United States Administration slowed the 
European competition down with CoCom blockades dating 
back to the time of the Cold War. 


Vom Hemdt mentioned other negative examples: One of 
the biggest German industrial enterprises referred to as 
“Bank With Electronic Workshop,” is combining job 
positions and instead sells supercomputers from Kendall 
Square or Fujitsu under the trademark Siemens to 
German universities in Munich or Aachen. Thinking 
Machines installed its computers in Wuppertal or St. 
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Augustin; Intel hits the competition from Aachen with a 
machine delivered to the Juelich research facility. 


As a result of this procurement policy pursued by 
German and partly also European institutions, taxpayers 
are bound to find themselves in the rather odd situation 
of subsidizing American computer makers and pro- 
moting the development of the next American computer 
generation. On the other hand, it is charged, European 
supercomputer makers depend on direct subsidies for 
development. 


The research policy pursued in the EC, in the Federal 
Republic, and in North Rhine-Westphalia reportedly 
took these needs into account by means of programs and 
specific individual measures, for example, by means of 
Cardinal Point 3.1 in Esprit II, the Suprenum Project, 
which is worth mentioning in spite of commercial 
disaster, or the North Rhine-Westphalia initiative enti- 
tled Parallel Data Processing. 


Parallel Computers 


Parallel computers attain their high computer output, 
which can exceed the output of conventional supercom- 
puters, by allowing a number of microprocessors to work 
together. Theoretically, the number is unlimited; starting 
as of 100 microcomputers, experts speak in terms of 
‘Massively Parallel Processing” (MPP systems). 


To be sure, each individual chip is much slower than the 
very core of a conventional supercomputer, but their 
large number more than makes up for this. The mostly 
simple microprocessors can be produced in vast num- 
bers and make parallel computers much more cost- 
efficient than conventional supercomputers that, in their 
simple version, already cost about DMO0.5 million. 


Photo Captions 


1. p. 6. Image processing, for instance, for quality control 
in a brewery, is one of the numerous uses of parallel 
computers. Massive parallel systems already account for 
a considerable portion for difficult research tasks also 
among large computers. Photo: Sentec, Image: VDI- 
Nachrichten. 


Applications Programs for Industry Developed 
94WS0187B Duesseldorf VDI NACHRICHTEN 
in German 17 Dec 93 p 6 


[Article by Ruth Henke: “Computer Solves Complex 
Problems”’} 


[Text] VDI-N, Cologne, 17 Dec 93. Application pro- 
grams for industrial practice are being developed. One 
program is intended to plan airline routes worldwide. 
The core of the new Center for Parallel Computing at the 
University of Cologne is a massively parallel computer 
with 1,024 processors. In cooperation with companies, 
the Cologne scientists want to develop practical applica- 
tions for industry on the high-performance computer. 
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The Cologne supercomputer is only the second of its 
kind in Germany. Its twin stands in the University of 
Paderborn. With their output data amounting to a max- 
imum of 4.4 GFlops, 4 GByte main. memory, and 5 
GByte/sec communications bandwidth, the computers 
are “top-of-the-line, worldwide,” as Michael Wottowa 
proudly assures his Cologne system managers. Together 
with physicist Thomas Pfenning, the mathematician 
looks after programs for the high-performance computer. 


The financing for the Parsytec GCel3-type computer, 
which has a price tag of DM4.5 million on it, came to the 


extent of , each, from the State of North 
Rhine-Westphalia, DLR (German Aerospace Research 
Institute), a price cut by maker Parsytec in Aachen, and 
funds from the European Community. In an effort to 
make sure that the lead held by the United States and 
Japan in this field would not grow any further, the EC is 
supporting four supercomputing centers in Cologne, 
Paderborn, Amsterdam, and Athens as part of the ZEUS 
(“Centers for European Supercomputing”) initiative. 


With the help of their own application programs, the 
European high-performance computer centers are to try 
to find ways of transferring the output of massively 
parallel computing to industrial practice. The supercom- 
puter with the noble, black-blue frog design today 
already displayed its special —— during multiple 
runs of the same program with different parameters. In 
this case, each processor gets an identical version of the 
program and only the parameters are newly determined. 


Michael Wottowa is convinced that the “parallel com- 
puter is also particularly suitable for field decomposition 
processes.” That applies, for example, to the expensive 
programs used by the Cologne meteorologists who can 
calculate medium-term weather forecasts and the prop- 
agation of noxious substances using the Parsytec com- 
puter. To do that, they subdivide the air envelope of the 
earth as a two-dimensional surface with a certain size, 
and from that, they model a grid for the computer. Each 
computer then gets a part of the grid-oriented problem to 
process, But, first of all, the weather forecasters “must 
transfer several tens of thousands of lines of weather 
code to the computer,” reports the system manager in 
discussing the status of the weather forecasting project. 
“Just transferring such tremendous volumes of data can 
take weeks,” Wottowa figures out in an efiort to illus- 
trate the dimensions of the programs. 


The Power Systems Institute of the DLR is working on a 
computer-intensive project called Aerodynamics Simu- 
lation of Aircraft Power Plants. The aviation specialists 
replicate various shapes and arrangements of rotor 
blades in a jet engine as well as the combustion processes 
on the screen. Aircraft makers and engine makers 
hope—with the help of computer results—‘“to be able to 
optimize propulsion and to reduce noise emissions and 
fuel consumption,” explained physicist Thomas Pfen- 
ning in emphasizing the industrial benefits to be derived 
from the program. 
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One of the hardest nuts to crack for the supercomputer is 
the flight optimization program. Building on a demand 
model, the German Lufthansa wants to get out of the 
red. But something that looks simple at first sight turns 
out to be a complex task. The program must consider the 
booking data, the utilization of the individual seat 
classes of all major airlines, all types of passenger air- 
craft, and the data from the international airports. 


New, worldwide route planning and improved seat uti- 
lization are to be the result. Processes used hitherto 
cannot do that. “Just a short time ago, flight plans were 
fed in manually on little cards and the computer pro- 
grams are very restricted,” smiled Thomas Pfenning. But 
the very next flight plan, he hopes, “will be made on a 
mathematical basis, even if the complete program is not 
yet ready.” 


Another traffic program, the simulation of traffic jams, 
revealed some rather baffling results on the new com- 
puter. Here it was not computer architecture but rather 
only the high computer output that was decisive. The 
Cologne physicists wanted to find out “why traffic 
buildups are formed when there is no visible traffic 
obstacle and how these traffic jams can be prevented.” 
Here are the astonishing answers the computer came up 
with: Buildups that keep the driving speed down are 
necessary to move as many cars as possible over the 
roads in a high traffic volume situation. Less cars can be 
driven overall on a three-lane superhighway than on a 
two-lane road with strict driving tempo requirements, 
the program figured out. 


“Differing speeds, individual driving styles, and 
numerous passing maneuvers covering several lanes 
demand space and inevitably lead to jams,” said Pfen- 
ning in explaining the results. The men in Cologne want 
to feed current data from much-traveled sections of 
highway into the computer soon so as to be able to spot 
the traffic buildup even before it develops. Many drivers 
will then perhaps get to their destinations faster if they 
follow the speeds recommended by the computer. 


With the help of other, practice-oriented programs, 
Michael Wottowa wants “to prove to industry that big 
problems can be solved with parallel computers.” For 
instance, the mathematicians in Cologne, in cooperation 
with a specialized software producer, are trying to put 
together shipping run plans for moving companies. Lan- 
guage researchers are using neuronal networks to design 
a machine translation program for spoken language. The 
economic data processing specialists are focusing on 
problems dealing with production control and credit 
ratings when it comes to borrowing money. 


Thomas Pfenning is convinced that “one can achieve a 
big speedup in computer output only if one lets several 
processors work on the same problem.” But because 
there is very little in the way of adequate past experience 
or standards, the most important thing first of all is to 
solve the problems of massively parallel computing to 
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begin with. Supercomputers are still an expensive devel- 
opment project—a case for the expert, in other words. 


Here is the next task that is planned for this series of 
“Technologies of the 21st Century”—research for the 
communications company. 


UK: ‘Molecular’ Computers Seen as Replacing 
Silicon Chips 


94WS0170D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 23 Dec 93 p 8 


[Text] A group of switchable molecules which when 
“switched on” conduct electrical current and when 
“switched off” serve as insulators has been produced by 
French scientists. These molecules might be used some 
day in organic coinputers to transmit impulses. Such 
computers would be many times more advanced in 
calculating time and storage capacity than today’s com- 
puters of comparable size made with silicon semiconduc- 
tors, because the components would be significantly 
smaller. 


As reported by the research group in the Journal of the 
Chemical Society, Chemical Communications (1993, 
Number 18, page 1439), the molecules can be chemically 
altered by irradiation with ultraviolet light. A new bond 
is formed between two parts of the molecules. This 
brings about a new structure which conducts electrical 
current, unlike the original molecule. If the molecules are 
irradiated with infrared light, the new bond is dissolved 
again. The original condition is restored and the mole- 
cules no longer conduct electricity. 


The molecules owe their special abilities to the circum- 
stance that two thiophene rings are close to one another. 
In the transformation electrons are displaced, bringing 
about a socalled conjugate system. This arrangement of 
bonded electron pairs permits electrons to migrate, i.e. 
permits current to flow. 


In addition the molecules have the property that they 
react to light of completely different wavelengths in the 
“on” and “off” states. This is important in making 
switching on and off possible, and also serves to distin- 
guish between the two states. 


The path to molecular computers is sti!l a long one: The 
molecules must be precisely adjusted and incorporated 
into a complex system of components. This could be 
achieved if the molecules are arranged in ultrathin 
layers. Nobel prizewinner Jean-Marie Lehn, leader of the 
research team at the College de France in Paris, 
expressed himself cautiously in a report in the journal 
New Scientist (1003, Number 1901, page 16): ““We have 
only created a basic unit.” 
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Germany: Optoelectronics to Expand Line 
Capacity 

94WS0223A Duesseldorf VDI NACHRICHTEN 
in German No 2, 14 Jan 94 p 9 


[Article by Richard Sietmann under the rubric “Indus- 
try. Technologies of the 21st Century”: “Photonics: 
Future of Broadband Technology. Light for Communi- 
cation. Communication Networks Becoming the ‘Opti- 
cal Ether’ With Circuits for Lasers”; first paragraph is an 
introduction] 


[Text] Berlin, 14 Jan 94 (VDI-N)}—Microelectronics in 
optical-fiber transmitting and receiving peripherals still 
decide the transmission capacity of optical systems. 
However, in the future photonics—optoelectronic signal 
processing—will decide the traffic capacity of broadband 
networks. 


Less than 0.005 percent of the more than 50 Tbps (equal 
to 50,000 Gbps) estimated transmission capacity 
(“bandwidth”) of a single optical fiber is being used 
today. And even if one takes into account the fact that 
the required cascading of intermediate repeaters reduces 
this bandwidth to perhaps 5 Tbps, a nearly inexhaustible 
potential remains. This is reassuring to communications 
engineers, because it is becoming more and more 
obvious that retreading is in store for the largest and 
most complex machines—worldwide telecommunica- 


tions systems. 


If multimedia terminals capable of video teleconfer- 
encing come of PCs, “it is unlikely that such machines 
will make do with 64 kbps,” for instance, says John 
Buckley of British Telecom Laboratories (BTL) in refer- 
ring to the foreseeable bottlenecks in the narrowband 
ISDN. And, in addition, the transmission capacity 
requirements will shoot up with mobile communica- 
tions, if because of a shortage of terrestrial frequencies 
the base stations of the cells have to be connected via 
optical fiber dedicated-circuit networks. Specialists like 
Buckley estimate that within two decades with an 
average user bandwidth of 100 Mbps the traffic in 
national networks will increase to a total of 150 Tbps. It 
must be at around 75 Gbps today in Germany. 


So, the trend toward bit transfer rates rising into the 
multigigabit range will continue undiminished: 2.5 Gbps 
systems are already the state of the art, and 10 Gbps 
systems are about to be introduced. The electronic 
components for 40-Gbps links are already being devel- 
oped in the laboratory. And with plans for bit transfer 
rates of 100 Gbps, engineers and scientists are already 
looking beyond even these targets, which should be 
attained in approximately four to five years. 


Photonics is still confined to optical-fiber external 
wiring. Optical signal representation is employed only in 
point-to-point connections, with a transmitting laser at 
the input and a receiving diode at the output of the 


WEST EUROPE 31 


optical-fiber link. Microelectronics predominate in ter- 
minals and network nodes: The gating and switching as 
well as the subsequent processing of digital signals take 
place electronically. 


No one doubts that fast electronic circuits based on 
gallium arsenide semiconductors, as those being devel- 
oped by Siemens, Alcatel SEL and the Fraunhofer Insti- 
tute for Applied Solid-State Physics (IAF) in Freiburg, 
for example, can cope with bit transfer rates of 40 Gbps 
and more. However, as matters stand, the potential 
bottlenecks are becoming fewer in communication sys- 
tems, “but are to be found in network nodes,” Sonny 
Johanson of Swedish Ellemtel reckons. “It is important 
to avoid eyes of the needle that substantially restrict use 
of the network.” 


The drawbacks of electronic switching stages at 
switching centers are obvious with ever increasing data 
rates. “Signals are processed bit by bit in such switches, 
so that power consumption could prove to be problem- 
atic,” says communications engineer Hans Melchior of 
ETH [Swiss Technical College] in Zurich, cautioning 
against a strategy of “more of the same.” And if elec- 
tronic circuits can no longer keep pace because of the 
high data rates, “the switching medium at switching 
centers will inevitably have to be optical,” Buckley of 
BTL believes. This means that photonic components will 
have to take over both space-division, time-division, and 
frequency-division multiplex functions in communica- 
tion systems (see below). 


Photonics 


By means of photonics, in the future signals are no longer 
to be subject to any kind of conversion from an optical to 
electronic representation on the way from the trans- 
mitter to the destination station. This means that pho- 
tonic components will have to take over both space- 
division, time-division, and frequency-division 
multiplex functions in communication systems: 


Space division stages are switching arrange- 
ments that direct the signal from an input optical fiber to 
the desired output optical fiber. 


In time division multiplex stages the timing sequence 
(timing relationship) of packets interleaved with one 
another is changed from various terminals according to 
the destination. They require ultrafast optical switching 
devices and optical buffers. 


In frequency division multiplex stages the switching pro- 
cess consists in converting the desired signal from one 


light carrier at frequency f, to another at frequency f, . 


Several of these functions have already been imple- 
mented in the laboratory by means of photonic switching 
devices. For instance, engineers at Alcatel SEL AG in 
Stuttgart have developed a “‘Y-laser” whose Y-type 
optical waveguide with one input and two outputs makes 
it possible to use it as a signal splitter or optical filter. As 
the basic module of a space-division multiplex stage the 
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just 1.5 x 1 mm? device can guide optical signals trans- 
parently to one optical fiber output or another, and as 
the fast switch of a time division multiplex stage it can 
also extract individual packets—ATM cells, for exam- 
ple—from the optical bit stream. Scientists at the Hein- 
rich Hertz Institute in Berlin demonstrated in the past 
year by means of a nonlinear semiconductor laser the 
same function in connection with synchronous fre- 
quency conversion. 


Into which network level these functions will be placed is 
thus far still an open question. For, with the almost 
unlimited transmission capacity of optical fibers, the 
network topology can in principle be simplified to a great 
extent: If the entire bandwidth is available at the sub- 
scriber station, no central office is needed any longer, 
and the terminals themselves can select the channel on 
which to communicate. 


“The core network is both simple and passive, then,” 
says John Buckley of BTL, “but this simplicity is paid for 
by the availability of the full bandwidth at the termi- 
nals,” Such a futuristic network is making the rounds 
among specialists as the “optical ether,” because it bears 
a resemblance to terrestrial radio traffic through the 
“ether.” According to this plan the optical fiber network 
would have a function similar to that of the data bus in 
the backplane of a computer. For instance, just as one 
inserts special cards into slots in a computer, new 
services would be offered then through the functionality 
of the terminals. 


As simple as this idea seems to be, the way to implement 
it is just as unclear. Rather, photonics is like a lottery for 
the semiconductor industry: One cannot predict today 
which ticket will win and which components will later on 
lead to value added. 


DEFENSE R&D 


France, Germany: Brevel Drone Seen as Valuable 
Aid in Crisis Areas 


BR2502092094 Paris LA LETTRE DU GIFAS 
in English 27 Jan 94 


[Unattributed article: “Matra: Second Order for Devel- 
opment of the Brevel’’] 


[Text] GIE Eurodrome, the jointly owned subsidiary of 
MATRA DEFENSE (France) and STN Systemtechnik 
Nord (Germany), have received an order from the 
German and French Governments to proceed with the 
second batch for development of the surveillance system 
by Brevel drones. The Brevel, intended for the opera- 
tional needs of the French and German Armies, has been 
in development since October 1992 under an overall 
contract worth 1400 million FF [French Francs] 
(approximately 400 million DM [Deutsche Marks)), for 
a six-year period. Several technically ambitious subas- 
semblies have already been developed for the program 
by MATRA DEFENSE and STN Systemtechnik Nord 
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and are being tested intensively. The Brevel is an obser- 
vation system built around drones (small pilotless air- 
craft) carrying IR camera and transmitting images of the 
area covered to a ground station in real time, during the 
day or at night. The ground reception station controls the 
drones and image processing. Because it is small, 
stealthy, easy to handle and move and highly reliable, the 
Brevel is ideal for executing dangerous reconnaissance 
missions with maximum precision and without 
involving a threat to the life of a pilot. The current 
political situation in Europe requires means for coping 
with crises, particularly, surveillance systems capable of 
providing civil and military authorities with data on 
which to base decisions. Because of its stealth qualities 
and resistance to all types of jamming an because it is 
remote guided, the Brevel is ideal for such missions. 


French Firm Develops High-Precision 
Target-Tracking System 

BR0203114394 Paris ELECTRONIQUE 
INTERNATIONAL HEBDO in French 17 Feb 94 p41 


[Report signed Yvon Avenel: “Military Tracking Preci- 
sion Multiplied Tenfold’’] 


[Text] Military tracking is making progress. Traditional 
radar technologies can now offer decametric precision 
(at long ranges). Radars using conventional video cam- 
eras controlled by operators or one of the many GPS 
[global positioning system] technologies (differential or 
with an inertial unit) can reach precisions of one meter 
or even one half meter. This precision has just been 
multiplied by a factor of 10 with the tracking system 
(Master) recently developed by Sfim Industries. This 
system is thus capable of locating and automatically 
tracking a high-speed target at a distance of 1,500 m (for 
example, an anti-tank missile) with a precision of 5 cm in 
real time (the “delay” is two video frames, i.e. 40 ms) 
and in the region of | cm in deferred time after auto- 
matic image analysis. A new generation of distance 
measurement systems currently being developed for the 
DGA [French General Armaments Delegation] (footnote 
1). The DGA is to purchase this system for testing future 
sub-munition missiles of the Bonus-type, [developed by 
Intertechniques with Sweden]. This will make it possible 
to simultaneously pick up 20 targets in real time and 
accurately track the progress of five of them, although in 
this case there will be a slight loss of precision. According 
to Project manager Patrice Huver: “It is not the tracking 
that is the most complex thing to achieve, but the 
robustness of the processing—you need similarity cri- 
teria so that when two targets cross over they are not 
mixed up.” Target tracking is ensured by a double 
image-processing technique: contrast analysis (resolu- 
tion is 5 percent) and correlation (for each frame, the 
movement of the target is measured against its last 
position and is compared with its previous trajectory 
stored in memory). 
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Benefits of Software 


This high performance has mostly been made possible by 
developments in the hardware and software of new 
image processing systems which include specific real- 
time processors, and the development of servo-control 
systems for the turrets (footnote 2) (internal model 
control-type which takes into account the modeled 
behavior of all turret components) that contain the 
various pieces of image acquisition equipment (video 
cameras, infra-red technology, laser range-finder, etc.). 
In addition to the control and launch tests envisaged by 
the DGA and NATO, the applications of these tracking 
systems are military (firing control for a weapons 
system), but also industrial and medical. Automatic, 
high-precision tracking could be used to produce sensi- 
tive land or sea site surveillance equipment or to develop 
equipment for localization or assisting large vessels in 
delicate port maneuvers. Work is said to be underway to 
adapt these systems for use with robots required in 
extreme operating conditions. In medical research, dis- 
tance measuring equipment could be used to monitor or 
count bacteria or viruses viewed in an electron micro- 
scope. Other applications include high-speed top- 
of-the-range industrial process control and television (for 
automatic air photography, tracking aircraft or missiles, 
sporting events covered from a helicopter, etc.). 


France/Italy: AEROSPATIALE Tests Surface-Air 
Aster 30 Missile 


BR2801131494 Paris LA LETTRE DU GIFAS 
in English 23 Dec 93 pl 


[Unattributed report: “Aerospatiale: First Firing of 
Ground Version of the Aster 30”} 


[Text] Under prime contractorship of AEROSPATIALE, 
a ground- air Aster 30 missile was fired for the first time 
at the Landes Test Center of DGA, using a ground 
launcher designed by the Italian group ALENIA. The 
firing represents a key state in test and development of 
the anti-missile Surface-Air Medium Range Ground 
Weapon system (SAMP/T). 


The Aster missile has been designed to intercept and 
structurally destroy new generation aircraft and air- 
surface or surface-surface missiles having high maneu- 
vrability and high speed. It is a two-stage powder missile 
with highly agile second stage obtained by a Pif-Paf 
piloting system combining aerodynamic and force 
piloting to destroy enemy missile. The SAMP/T system, 
built around ground based Aster missiles is designed for 
protection of the battlefield area, air bases, command 
stations and all sensitive targets. By the end of this 
century, the first operators will be the French and Italian 
Armies and the French Air Force. For the latter, it will be 
superseding the American Hawk system. 


Consequently, the vertical launch procedure of the Aster 
30 has now been approved. Various subassemblies 
involved in a firing of this type: The missile itself, the 
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launcher container tube on the ground and the Jaunch 
ramp have been tested in configuration similar to oper- 

ational version. AEROSPATIALE was in charge of the 
test which is part of a project for the development of 
ground and naval medi surface-air defense 
systems. In this program, EUROSAM (AEROSPA- 
TIALE, ALENIA, THOMSON) is prime contractor. 


France, UK Research Active Array Airborne 
Radar 


94WS0154C Stuttgart FLUG REVUE in German 
Dec 93 p 38 


[Article by K. Schwarz: “Radar for the Next Fighters” 
first paragraph is FLUG REVUE introduction] 


[TEXT] Although the radar systems for the Eurofighter 
and the Rafale are still undergoing testing, European 
electronics giants are already busy with the next genera- 
tion. In mid-October 1993, the British-French firm GEC 
Thomson Airborne Radar received a contract to develop 
a system with active send/receive elements such as that 
which will soon be available in the United States. The 
European product could be operational by 2010, at 
which time it could be utilized in new tactical aircraft or 
for a modernization of the fighter aircraft currently 
under development. 


Thomson CSF and GEC Marconi Avionics have already 
completed a great deal of preliminary work for the 
AMSAR (Airborne Multirole Solid-state Active-array 
Radar) over the past three years, and will invest approx- 
imately 25 million more German marks [DM] of their 
own funds. The contract awarded by the French Delega- 
tion Générale pour l’Armement amounts to nearly 
DMS0 million. 


This sum should enable scientists to conclude the pre- 
liminary work necessary for the construction of the 
active-array radar. The most important prerequisite is 
the processing of the gallium-arsenide, which is the most 
important component in the 1,500 to 2,000 send/receive 
modules. Additional studies are also needed on the 
assembly and cooling of these components. Last but by 
no means least, it must be ascertained how the system 
can be manufactured at an acceptable price. 


The AMSAR program is divided into two phases. The 
year 2005 is the approximate target date for the produc- 
tion and test flight of a fully operational system. The 
total cost will amount to more than DM400 million. This 
investment is essential, however, if Europe is not to fall 
behind in the field of radar technology. “This level of 
development is only possible through European-wide 
cooperation,” explains Bernard Rocquemont of Thom- 
son-CSF, Consequently, talks are already ongoing with 
the German government and German industry con- 
cerning the participation of Deutsche Aerospace (DASA) 
and/or Siemens. 
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Eurofighter to Fly Next April 
Paris AFP SCIENCES in French 6 Jan 94 p 11 


{Unsigned article: “European Combat Plane’s Initial 
Flight Scheduled for April’’} 


[Text] Bonn—A spokesman for the German Ministry of 
Defense announced on 30 December that the first flight 
of the European combat plane (ACE) Eurofighter has 
been set for next April. 


The Eurofighter Jagdflugzeug Gmbh company had indi- 
cated in October that this initial flight was not likely to 
take place before the beginning of 1994. The first test 
flight was to have occurred over one year ago but the 
program schedule, upset by the decision to build a 
simplified and less costly version of the ACE, had been 
set back to last fall, then delayed once more when the 
British firm CEC Marconi Avionics encountered prob- 
lems with flight control software. 


The 3 January issue of the magazine DER SPIEGEL 
announced that financing for the Eurofighter is short one 
billion deutschemarks (about 3.5 billion francs). It also 
stated that DASA, subsidiary of Daimler-Benz, billed an 
additional 940 million marks to the Ministry of Defense 
and 740 million marks to NEFMA, the company man- 
aging the Eurofighter project. But the 1994 defense 
budget only allows 520 million marks for the 
Eurofighter. 


The Defense spokesman confirmed DASA’s additional 
request, asserting however that it only amounts to 650 
million marks. He also indicated that the amount for 
which the company is responsible has to be determined. 


Engine Failure Ends Saab Gripen Test Flights 


94WS$0224B Paris AFP SCIENCES in French 
27 Jan 94 p 14 


[Article: “Test Flights of Saab’s JAS 39-Gripen Halted”) 


[Text}Paris - Trollhaettan—On 21 January, a spokes- 
person for Volvo Flygmotor, the aeronautical branch of 
Sweden’s leading industrial group at Trollhaettan, 
announced that test flights of Sweden’s Saab JAS 39- 
Gripen military aircraft have been halted as the result of 
the breakage, a week ago, of a blade inside the RM12 
turbine engine that the aircraft is equipped with. 


According to the spokesperson, Sweden’s military 
authorities grew very circumspect after a Saab JAS 
39-Gripen crashed on 8 August 1993, during a demon- 
stration, near the downtown area of Sweden’s capital. 
The pilot could no longer steer the aircraft because of a 
failure in the control lever. 


During a test bench session ‘‘sizable vibrations” were 
registered in the engine’s turbine. 
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Tiger Helicopter to Comprise Five Versions 
94WS$0218C Paris AFP SCIENCES in French 
20 Jan 94 p 16 


[Text] Paris—The Franco-German firm Eurocopter has 
decided to revamp its Tiger program by expanding the 
number of combat helicopter versions to five to meet 
German and British needs. 


The Tiger will evolve into “an 80-percent standard 
helicopter, to which different equipment will be added as 
needed,” said Eurocopter president Jean-Francois Bigay. 
Industrialization of the helicopter is slated for early 
1995, following the recent signature of a government 
agreement between France and Germany. 


Initial designs called for two versions: an antitank heli- 
copter dubbed Tiger, and a battlefield version christened 
Gerfaut. France plans to buy 140 Tigers and 75 Gerfauts, 
which the army has just renamed Tiger. Budget difficul- 
ties and a new strategic context have prompted Germany 
to cut back its need for Tigers (which it calls UHUs) to 
75 for the 1993-2003 period. Germany will order a 
versatile antitank/battlefield version, said Mr. Bigay. 


In terms of exports, Eurocopter is counting on a British 
order of 91 Tigers, on which London plans to announce 
its decision in May of 1995. In addition, the joint 
venture firm has just begun studying another versatile, 
cheaper Tiger version, which it plans to export beginning 
in 1998, notably (it hopes) to the Netherlands. 


Sweden: Saab 340 AEW Makes First Flight 


94WS$0218D Paris AFP SCIENCES in French 
20 Jan 94 p 16 


[Text] Stockholm—Saab Aircraft AB announced 17 Jan- 
uary in Linkoeping that its new, radar-carrying Saab- 
340-AEW had made its first test flight, which lasted two 
hours. 


The structure of the new Airborne Early Warning (AEW) 
model, which is based on a twinjet commercial airplane 
with a Saab-340 type propellor, was reinforced to carry a 
900-kg radar made by the Swedish company Ericsson 
Radar Electronics. 


The rear of the aircraft was altered to hold an auxiliary 
electrical power system (APU - Auxiliary Power Unit) to 
supply the radar, its cooling device, and the equipment 
for cooling its computers. 


Sweden’s Defense Equipment Office (FMV) ordered six 
of the aircraft for surveillance of national land and sea 
territory. A spokesperson for Saab Aircraft AB said that 
construction of the craft, excluding radar, would cost just 
over 500 million Swedish crowns (a little over 365 
million French francs [Fr], give or take). 


The new Saab-340-AEW, which the British have nick- 
named “the poor man’s AWAC”’, has attracted the 
notice of international specialists. This, says the com- 
pany spokesperson, “is a very good sign for future 
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exports.” The first AEW will be delivered to Sweden's 
defense forces during the first quarter of 1995. 


ENERGY, ENVIRONMENT 


eee UV-Saat Process for Water 


BR0303 152494 Bonn DIE WELT in German 10 Feb 94 
p7 


[Article by Thomas Buerke: “Light Purifies Water— 
UV-Lamps Can Be an Alternative to Chlorine—Pilot 
Plant Planned Near Bonn”) 


[Text] Mankind has been able to control a number of 
epidemic diseases, such as cholera, by disinfecting 
drinking water. Chlorine has been the main agent used 
for this purpose for about 100 years. In the more recent 
past, however, scientists have acknowledged that these 
additives also give rise to the formation of a number of 
harmful by-products, such as chloroform. This was why 
the Federal Research Minister set up a joint research 
project six years ago to examine the feasibility of using 
ultraviolet light to disinfect drinking water, for which it 
provided total funding in excess of 6 million German 
marks. Not long ago, the multidisciplinary research team 
demonstrated that plants of this type can be built on an 
industrial scale as well. 

Actually, there have been UV disinfecting plants since 
the beginning of the century, though only for fairly small 
throughputs and primarily for use with well or spring 
water, which is relatively untainted. The multiyear 
studies set out to create the technical ites for an 
industrial-scale plant capable of puri large volumes 
of water from lakes and reservoirs, where the main 
problem is biological contamination caused by plankton, 
which constitutes organic matter that subsequently 
reacts with chlorine to form harmful substances. 


The test system was built by scientists at the Max Planck 
Institute of Radiation Chemistry in Muelheim. It basi- 
cally comprises a UV lamp similar in shape and size to a 
neon tube, which is inserted into a stainless steel pipe. 
The water flows through the space between the lamp and 
the inner wall of the pipe, where it is exposed to UV 
radiation. 

The researchers optimized their plant over long series of 
tests until it was possible to kill off sufficient quantities 
of the main bacteria and viruses. An important condi- 
tion for success in this respect is that all the water in the 
flow pipe must be evenly exposed to uniform radiation. 
Moreover, researchers from the Free University of 
Berlin Hygiene Institute have also established that no 
substances that could have a mutagenic effect on human 
beings occur in UV-treated water. 


Nevertheless, technical limitations also emerged. For 
example, if the water has too high an iron or manganese 
content, radiation precipitates these elements, which 
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then form a thin film on the glass wall of the lamp. In 
extreme cases this halves the intensity of the radiation 
after only 500 operating hours. Care is also needed when 


pag oy Seach with a high nitrate content, as toxic nitrite 
can be However, this problem can be avoided by 
using a special UV lamp in such cases. 


A general drawback is that—unlike the procedure used 
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BR2502091794 Burnham NEW MATERIALS 
INTERNATIONAL in English Feb 94 p5 


{Unattributed article: “High-Speed Sorter for Plastic 
Parts”’] 


[Text] A consortium of European companies and 
research organisations has won a research contract worth 
nearly Ecu |.5m from the Commission of the European 
Communities (CEC) to develop a system for the identi- 
fication and separation of plastics in mixed waste. The 
consortium’s proposal—submitted under the CEC's 
Brite-Euram Industrial and Materials Technologies Pro- 
gramme—was awarded an A/ (outstanding) assessment 
in competition with over 1,250 proposals. 





and reject specific unwanted materials. 


A product of the contract will be a pilot sorting machine; 
this will be capable of making at least 100 identifications 
and of sorting plastics at speeds of at least 10 articles/s. 
Proving trials will take place at a waste management site. 


The consortium comprises: Pira International, UK— 
lead contractor and project co-ordinator, Bayer AG, 
Germany—will develop fluorescent tracers under its 
own patent; Cranfield University (RMCS), UK—will 
develop a sensitive detection system using fluorosensor 
technology; Newell Engineering, UK—will create han- 
dling systems for high speed segregation of plastics 
articles and construct a pilot sorting machine; APME, 
Technical and Environment Centre (formerly PWMI), 
Belgium—responsible for proving the processability of 
the tracers and the conversion of plastic containing them 
into three dimensional articles; and Laboratoire 
National d’Essais France—responsible for checking the 
stability of the tracer/polymer systems. 


ne Experimental Water Purification 
t 


BR3101131294 Rijswijk POLYTECHNISCH 
WEEKBLAD in Dutch 17 Dec 1993 p 3 


[Article by Bart Stam: “Heemstede Is Experimental 
Garden For Biological Water Purification”) 


[Text] Heemstede—After three years’ research, the 
Hoogheem council of the Rijniand area regards the time 
ripe for the introduction of a new water purification 
technology. This will take place in Heemstede, where 
phosphates will be removed from the water using a 
combination of biological dephosphatization and a gran- 
ular reactor. The equipment will cost 7 million guilders 
to install. 


The Heemstede Water Purification Plant (AWZI) is a 
demonstration model. Should the test unit meet expec- 
tations, then the Hoogheem council is considering 
building more of these dephosphatization plants. “That 
depends on the experience we build up in Heemstede 
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over the coming year,” says P. Knaapen, head of Rijn- 
land’s purification technique department in Leiden. 
“We are checking whether it meets expectations with 
regard to phosphate purification. And we are also taking 
account of aspects like control, maintenance and the 
definitive size.” The Heemstede unit is based on @ scale 
model which Rijnland has tested since 1990 in three 
water purification plants. This mini-plant can be trans- 
ported in a container. In Zuid-Kennemerland it is the 
Et ee ee Sey Se 
size 


Algae Growth 


When phosphates enter water, they cause an increase in 
the number of nutrients in the water (eutrophication). 
This in turn causes a massive growth in algae, so that the 
amount of oxygen in the water declines. The main 
sources of phosphates in water are households (kitchen 
waste and feces) and agriculture (fertilizers), The contri- 
bution caused by washing powders is declining because 
many manufacturers have switched to phosphate-free 
products. 


The AWZI in Heemstede already had a biological puri- 
fication process. However, the equipment to remove the 
phosphate from the mass of bacteria—the purification 
sediment—is a new element. Its main advantage is that it 
does not increase the quantity of purification sediment. 
When oxygen is added, the micro-organisms absorb the 
phosphates. Rijnland continually separates off part of 
the sediment and adds acetic acid. While the bacteria 
absorb the acid as nutrients, they give off the phosphate 
again. This leads to water which is rich in phosphates 
and sediment which contains virtually none. 


The next step is separating sediment and water. The 
Hoogheem council has chosen a centrifuge to do this. 
After the separation process, the sediment returns to its 
own purification process to once again absorb phos- 
phates. At this stage the effluent contains virtually no 
phosphates. On the other hand the phosphate-rich water 
from the centrifuge must undergo two more processing 


stages. 


The first processing stage is the addition of sulfuric acid 
to the water. This removes the carbonate from the water. 
This is necessary because this substance can block the 
following phase of the process, the granular reactor. The 
granular reactor was developed by the DHV engineering 
company in Amersfoort and enjoys an international 
reputation. 


Large Granules 


Once the water has been pumped into the ular 
reactor, limewater is added to the centrifuge effluent. A 
deposit of calcium phosphate then forms from the 
limemilk and phosphate. The water goes from the 
bottom to the top of the reactor several times. The 
granular reactor contains grafting sand. The calcium 
phosphate attaches itself to the grafting sand and forms 
phosphate granules. The result is obvious: The granules 
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become bigger and eventually drop to the bottom due to 
their weight. Here they are removed. The purified water 
is returned to the oxygenation tank. 


The AWZ] in Heemstede is one of 45 water purification 
plants in Rijnland. The aim of the plant is to help the 
Hoogheem council in the fight against phosphate. Rijn- 
land calculates that in 1995 it will have to process some 
900 tonnes of phosphates. This figure is based on the 
assumption that there are no increases in phosphate use. 


Netherlands: Research on Biodegradable Polymers 


BR0302093394 Rijswijk POLYTECHNISCH 
WEEKBLAD in Dutch 17 Dec 93 p 5 


[Article by Gerard van Nifterik: “The Problem Of ‘Bio- 
degradability’. Materials And The Environment.”] 


[Text] An increasing awareness of the environment has 
resulted in research being instigated into new and envi- 
ronmentally friendly materials, such as biodegradable 
plastics. Initially the creation of these biopolymers was 
held up by various different problems, but at the same 
time essential basic knowledge was being acquired and 
the ‘biodegradable’ phenomenon has recently been 
defined in a better way than ever before. In other words, 
biopolymers are well on the way to full development. 


In the meantime, various ‘biodegradable’ plastics have 
appeared on the market which have been evaluated too 
light, such as those mixtures which were often blends of 
polyethylene and modified starch. They were sold under 
the principle of environmental friendliness, but in fact 
they were worse than traditional plastics. Micro organ- 
isms only break down the starch component, while the 
polyethylene fragments are diffused directly into the 
environment. There they are digested by birds, which are 
often unable to survive such a diet. All of this has done 
perception of the environmental character of biological 


plastics no good at all. 


“It has been a very good learning experience,”’ said Dr. 
Bert Tournois, divisional head of the Agrotechnological 
Research Center, ATO, in Wageningen. “If a plastic is 
being marketed as biodegradable, then the polymer 
really does have to be biodegradable.” According to 
Tournois, this means that it is highly necessary to be able 
to define biodegradability in one way or another. That, 
therefore, has been one of the subjects into which ATO 
has been carrying out research. 


Biological Breakdown Test 


ATO-DLO [Agrotechnological Research Center - Divi- 
sion Agricultural Research] has been very involved over 
the last few years researching pure biopolymers, partic- 
ularly in connection with modified starch. In the first 
instance, the relationship was examined between a spe- 
cific modification to the starch molecule and the final 
quality of the plastic. This research is progressing well, 
and ATO now has at its disposal a form of structural 
properties sample card. The result is that by means of 
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biological breakdown test for solid components appears, 
in fact, to have been a gap in the market. Until recently 
there had been standardized methods for liquid waste 
matter, but not for solid materials. Above all, what 
exactly is ‘biodegradability’? 

As Tournois explains, “If something dissolves, it doesn’t 
necessarily mean that it is also biodegradable. The easy 
tendency is to say that biopolymers have been biologi- 
cally broken down when you can no longer see them. 
That is not the case. We feel that the biological break- 
down needs to be described as a chemical change which 
is initiated by a biological activity.” 


Breakthrough 


ATO has therefore made an inventory of the tests which 
existed previously, and afterwards started considering 
what a standard test for bio-destruction should be like. 
In particular they have sought contact with standardiza- 
tion bodies such as the European CEN [European Com- 
mittee for Standardization], and the Dutch Standardiza- 
tion Institute, NNI. These efforts have led to a number 
of standardization tests for four different features: anaer- 
obic or aerobic, wet or dry. ATO has in the meantime 
made these tests commercially available, and according 
to Tournois there is great interest, not surprisingly. 
Following the problems that occurred with the first 
so-called ‘biodegradable’ blends, it is now of vital impor- 
tance that the term should be given real meaning. Using 
a standardized test, business, industry, and materials 
developers will be able to work out how their new 
product can be broken down by micro organisms, even 
under which circumstances and within what time scale. 
A breakthrough, Tournois feels. 


Outstrip 


The perception of the relationships between structure 
and properties, and the development of a standardized 
biological breakdown test, have brought the introduction 
of more and improved bioplastics closer. That means, 
however, that research into polymers is still moving 
rapidly. In fact the biopolymer technicians are rapidly 
overtaking the petrochemical polymer technology. 
Whereas the conventional plastics industry can rely on 
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seems possible to produce it at a much cheaper price, by 

withdrawing the lactic acid raw material not from sugar, 

but for instance to prepare it from potato waste or from 

whey. A further cost reduction appears possible as a 
production capacity. 


to be not much more than that of polyethylene. 


Biopolymer Center 

The biopolymer industry is at the starting line and the first 
products are already on the market, such as shampoo 
bottles made from PHB and French fries bags created from 
modified starch. On the research front, too, work is being 
done on biopolymers, for instance at the Universities of 
Twente, Leiden, Utrecht, Groningen, Eindhoven’s Tech- 
nical University, and naturally in the research institutes, 
not least at ATO-DLO in Wageningen. 


Recently an official center for biopolymers was set up at 
ATO, where centralized research is being carried out into 
some eight or nine different biopolymer types. It is a 
relatively large and excellently equipped center, in which 
around 60 :esearchers will be working. The new center is 
not intended to remain a purely national concern. 
According to ATO, the institute must achieve interna- 
tional status. 


Netherlands: Netherlands To Open Bureau for 
Wind Energy 


BR2601111694 Rijswijk POLYTECHNISCH 
_WEEKBLAD in Dutch 17 Dec 93 p 1 


[Text] Next year the Netherlands will have a National 
Bureau for Wind Energy. This independent institution 
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will promote the application of wind energy and provide 
scientific information. A location for the bureau has not 
yet been decided. The initiative comes from the Organi- 
zation for Lasting Energy [ODE], the Netherlands Asso- 
ciation for Wind Energy [Newin], and the Netherlands 
Energy and the Environment Company [Novem]. “The 
Bureau should partly assume the work which was for- 
merly done by Newin and ODE separately,” says Mirjam 
Tielen, staff member from ODE. Novem, together with 
industry, supplies the funding of the bureau. 
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used to heat water, solar cells also make it possible to 


with mains electricity. The electricity from main- 
connected photovoltaic systems still costs about 10 times 
as much as conventionally generated mains electricity. 
Of the several approaches being explored in an attempt 
to lower the cost of photovoltaics, it is considered that 
the scientific quest for more effective solar cell materials 
and the development of cheaper production methods 
hold out the best prospects. High-absorption thin-film 
solar cells and novel production processes involving 
cost-saving material deposition onto a substrate take on 
particular significance in this respect. The Berlin-based 
Hahn-Meitner Institute, working with the University of 
Stuttgart’s Institute of Physical Electronics, has recently 
achieved a significant improvement in efficiency in a 
thin-film solar cell made of copper, indium, and sulfur. 
This sulfurous material is largely environment- 
compatible. The efficiency of this novel solar cell was 
raised to 10.2 percent—in natural daylight and without 
further optimization in the form of, for example, an 
antireflection coating. 


This material’s theoretical efficiency exceeds the max- 
imum performance of silicon. The thickness of the 
absorber layer, which has a direct bearing on production 
costs, needs to be only three-thousandths of a millimeter, 
so copper-indium disulfide has great development 
potential. It was possible to raise the degree of efficiency 
in the new cells because the vapor deposition process 
produces copper-rich photoactive material with a high 
sulfur surplus. An improved “window material” used as 
a transparent, conductive contact layer also contributed 
to this positive result. 
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German: Geological Profiling Developed for Oil, 
94WS0147D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German I Dec 93 p 8 


[Article by JB: “Lotem Studies the Conductibility of 
Geological Layers”] 


[Text] Frankfurt—Lotem is the name of a geophysical 
method to detect petroleum and natural gas deposits, by 
studying the property of conducting electricity of geolog- 
ical strata. As reported by Dr. Andreas Hoerdt at the 
Institute for Geophysics of Cologne University (Albert- 
Magnus-Platz, Cologne), the Lotem method is cheaper, 
and in some cases also more precise, than conventional 


prospecting methods. 


When a region is to be studied for potential deposits of 
hydrocarbons, a cable approximately one kilometer in 
length is first stretched over the search area. The cable ts 
grounded by two electrode plates at the ends. If a current 
of between 20 and 100 amperes is now sent through the 
cable, it becomes a transmitter of electromagnetic waves. 
The waves penetrate into the ground to be studied. 


The direction of the current is reversed at certain inter- 
vals, which produces induction currents in the ground. 
These currents now persist longer the better the electrical 
conductibility of the layer in question. The induction 
currents produce an electrical and magnetic field, which 
can be measured at the surface. 


The measurement instruments are induction coils or 
copper sulfate electrodes, which function as receivers. 
When measuring the terrain the transmitting cable 
remains in the same place; only the receiving equipment 
is moved. This way a cutaway view of the geological 
formation of the underground can be obtained. 


In the context of oil exploration, the profile can then be 
used for, among other things, determining the most 
suitable site for test drilling. Financially, this is a big 
help, since test drilling is expensive. At present, a five- 
kilometer-deep bore hole costs about 20 million German 
marks [DM]. 


Lotem has already been successfully tested by Cologne 
University both in Germany and within the framework 
of a BMFT [Federal Ministry for Research and Tech- 
nology] project in China and India. The display of the 
geological profile was recently made even more graphic 
by using the current-image interpretation method. With 
this method the specific electrical resistance of a layer is 
visualized directly in the form of various colors or gray 
levels. 


Although Lotem is relatively inexpensive compared to 
conventional methods of prospecting, such as seismic 
prospecting, its application is still limited. This is due to 
the low resolution of the procedure. Complicated faults 
cannot yet be measured. 


WEST EUROPE 39 


On the other hand, Lotem can very well distinguish 
between water and oil-bearing strata, which is not pos- 
sible with seismic methods. Furthermore, Lotem is not 
hindered by volcanic rock covers, which transmit elec- 
tromagnetic but not sound waves. 


Recycling of Raw Materials Solves Utilization 


94WN0136D Duesseldorf VDI NACHRICHTEN 
in German 10 Dec 93 p 2 


[Article by Jurgen Siebenlist} 


[Text] 


In the new version of the Packaging Ordinance, the 
Federal Minister for the Environment, Klaus Topfer, is 
backing quota measures. Chairman of the VKE, Dr. 
Albrecht Eckell, says, “By 1998, capacities of 700,000 
metric tons per annum and more will be ready.” 


In the case of returnable packages, plastics are already on 
the offensive in the Federal German packaging market, 
according to Dr. Bernd Hallier. He is the director of the 
Euro-Handelsinstitut in Cologne. In the case of non- 
returnable packages on the other hand, he says that 
plastics are still on the defensive. The reason for this is 
the recycling crisis into which the plastic branch has slid 
since the Packaging Ordinance became law. This is 
because the increase in capacity for material utilization 
of plastics has not yet been able to keep up with the 
rapidly growing amounts collected by the Dual System 
Deutschland (DSD) in Bonn. However, this situation 
will change soon. Dr. Albrecht Eckell predicted on 30 
November at the “Plastics + Environment” symposium 
in Cologne that, “Just using raw-material recycling, the 
plastic utilization problem will be solved by 1998.” He is 
the chairman of the Association of Plastics Producing 
Industries (VKE) in Frankfurt. Starting by the end of 
1997, he claims that in Germany, recycling capacities on 
the order of magnitude of 700,000 metric tons per year 
and more will be available. 


In spite of this, Dr. Albrecht Eckell welcomes the current 
political consideration being given to the Packaging 
Ordinance and the acceptance of raw-material recycling 
(in the form of chemical preparation methods) as mate- 
rial reuse provided in the draft amendment. This is 
because a fifty-fifty division of the discussed new utili- 
zation quota (60% instead of the previous 64%) between 
processed-material recycling (plastic remains plastic) 
and raw-material recycling (plastic becomes petrochem- 
ical raw material) is still not sufficient in the opinion of 
Dr. Johannes Brandrup, the director responsible in his 
association for environmental interests. For reasons of 
quality, only 10% to 20% of the recycled processed 
material may be accessible over the long term. Reutiliza- 
tion on a large scale, on the other hand, is provided by 
the raw material method. 
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Prof. Dr. Klaus Topfer is the Federal Minister for the 
Environment. In an amendment to the Packaging Ordi- 
nance, he wants to see the pressure maintained on the 
industry by means of a specific quota for processed- 
material recycling. Corresponding technologies that are 
just starting in the small-business arena should not be 
allowed to wither because of a lack of critical mass. 
“Where we set bottlenecks in a market economy, the 
reaction is not resignation but rather technical progress.” 
Virtually no packaging has remained unchanged for 
example as a result of the Ordinance—with a corre- 
sponding reduction in the packaging volume. Even the 
DSD has struck a resounding chord with the people. The 
bottleneck in utilizing sales packages is not demon- 
strated in collecting nor in sorting but in material utili- 
zation. However, it could scarcely be expected that 
appropriate capacities for reutilization would be built 
before the corresponding quantities of material were 
available. 


According to Topfer, “For me, the question in amending 
the Packaging Ordinance is, what is utilization? For this 
reason, in the future, we will not only observe and make 
possible processed-material recycling but also raw- 
material recycling in all possible facets. We are assuming 
that both sub-areas will achieve a recycling quota of 60% 
by 1998 and want to specify this quota in the amended 
Ordinance.” 


In the words of the Federal Minister for the Environ- 
ment, everything exceeding these figures not only can be 
sent to a thermal utilization process but must be sent 
there. Says Topfer, “No one can explain to me why it is 
that we mine brown coal from the earth using open-pit 
mining, burn this coal for power and heat and then fill 
the holes we have made by mining with domestic trash 
when the domestic trash has a higher heating value than 
the brown coal.” 


Germany: More Effective Waste Water Treatment 
With Biogas Reactor 


94WS0148B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 7 Dec 93 p 8 


[Article by JB: “More Effective Waste Water Treatment 
With the Biogas Tower Reactor’’] 


[Text] Anaerobic biotechnical waste water treatment in 
bioreactors is today already being used by the food 
industry, pulp production and paper manufacturing 
companies. The field of bioprocessing technology at the 
Hamburg-Harburg Technical University (Professor Her- 
bert Maerkl, Denickestrasse 15, 21071, Hamburg) has 
now, in cooperation with Preussag Noell Wassertechnik 
GmbH, developed a new type of bioreactor concept for 
increasing the decomposition effects. 


As reported by Maerkl, anaerobic biotechnical cleaning 
methods are generally held to be less effective than 
aerobic ones. This is due to the slow rate of growth of the 
anaerobic microorganisms. However, the decomposition 
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effects per gram of biomass are comparable to those of 
aerobic microbes. For that reason, if it is possible to 
increase the biomass in the reactor, anaerobic methods 
are also very effective. This increase has been achieved 
with the biogas tower reactor from Hamburg by using the 
sludge bed process. Another problem with anaerobic 
bioreactors is transferring the generated biogas to the 
outside. Gas production can be so high that disposal is 
impossible to deal with or would lead to a loss of biomass 
through flotation. This problem is also solved by the 
tower reactor. Gas suction equipment has been built into 
the reactor container at various heights. This makes it 
possible to dispose of gas even at low levels. Technically, 
the suction equipment works by adding pockets in the 
form of sloping metal sheets in the reactor volume. They 
partition the reactor into several compartments con- 
nected with each other and catch the rising biogas. The 
gas bubble formed under the sheet can be drawn off 
through a vent placed there. By regulating the gas extrac- 
tion at the various heights, it is possible to regulate the 
gas content so as to be uniform throughout the reactor. 
But the gas bubble under the pockets has other advan- 
tages as well. By means of the free surfaces formed on the 
liquid, floating biomass particles are also kept down. 
Therefore, the gas extraction is possible without loss of 
biomass. The pockets can also help when mixing the 
reactor content. It is important for the decomposition 
effect that the microorganisms and the added waste 
water are as evenly distributed as possible. Since some 
microbes live in the form of symbiotic agglomerates, this 
blending must have as little gravitational force as pos- 
sible. This problem is elegantly solved in the biogas 
tower reactor. 


If the gas under the pockets is not removed, it continues 
to rise upward over an overflow edge. Through built-in 
flow channels this creates a circulating flow in the liquid. 
It can be controlled by the level of gas removal. In this 
way various blending intensities can be regulated in the 
various compartments of the reactor. The requirement 
to achieve good blending in the lower reactor areas and 
a high storage capacity for the biomass in the higher 
areas is easily met. By properly regulating the blending, 
the inhibiting effect of hydrogen sulfide, which is created 
from sulfate in the waste water, can also be reduced. 


At this time a 20-meter-high reactor with a diameter of 
one meter is being operated as a pilot facility. It has 
turned out to be successful in treating yeast waste water. 


Rhone Poulenc Extracts Rare Earths From 
Bastnaesite 


Paris AFP SCIENCES in French 9 Dec 93 p 31 


[Unsigned article: ““Rhone-Poulenc Is Considering Dif- 
ferent Rare Earths Production Methods to Solve Waste 
Problems”] 


[Text] Paris—Rhone-Poulenc announced on 6 
December that it is considering producing its rare earths 
from bastnaesite, an ore purchased and preprocessed in 
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China and the United States, instead of the monazite 
presently imported from Australia and whose residues 
create storage problems. 


The fabrication of rare earths (15 chemical elements) 
from monazite generates residues with low radioactivity. 
This waste has been stored for the past twenty years at a 
specialized site in the Manche, but it reached saturation 
capacity in 1991 and Rhone-Poulenc had three years to 
find another solution. 


The chemical group had considered storing the waste at 
the site of a former uranium extracting plant at Ecarpiere 
(Vendee), which raised strong local opposition. Lacking 
authorization for this site, and with “no storage solution 
found at the national level,” Rhone-Poulenc is thinking 
about simply switching to bastnaesite for its supply. 


This substitution implies shutting down the ore prepro- 
cessing plant at La Rochelle (Charente-Maritime) in 
September 1994, involving 65 jobs out of a plant total of 
500. The decision however is not expected to cause any 
job losses as the employees will be reassigned at the site. 


Rhone-Poulenc is the world’s main producer of 
extracted rare earths, with 20 percent of the world’s 
volume (36 percent in terms of value), ahead of the 
American Molycorp, the Japanese Santoku and Chinese 
manufacturers. The group notably holds 65 percent of 
the world market for rare earths used in catalytic con- 
verters for automobiles. Rare earths are also used in 
luminescent applications (notably television screens), 
electronics, and magnetic applications (audio recording 
heads, magnets, scanners), and optics. 


Germany: New Biological Plant Protectants 
Brought to Market 


94WS0156D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 13 Dec 93 p 10 


[Article by Scha: “Progress in Biological Plant Protec- 
tion; Ciba-Geigy Brings Two New Biological Products to 
Market” 


[Text] Bielefeld—The use of biological plant protectants 
is today still subject to many limitations. Their produc- 
tion is mainly labor-intensive and costly, their storability 
often very short, delivering them to the plants is also 
labor-intensive and costly, their effectiveness often lim- 
ited, and the user has to be very knowledgable about 
them. Ciba-Geigy, which claims to be the leading firm in 
the plant protection market, has now introduced the first 
bioproducts ready for marketing in Germany to control 
pests and diseases biologically in commercial horticul- 
ture and tree nurseries which, according to Jakob Bras- 
sel, the director of the Ciba department for research and 
development on biological plant protection, signify a 
breakthrough in this sector. Whereas up to now biolog- 
ical control agents have accounted for only 1.5 percent of 
all pesticides worldwide, this percentage is expected to 
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grow to 5 percent by the year 2000. By then Ciba wants 
to have developed a product line of biological pest and 
disease-control agents. 


Based on live elvers (nematodes), the bioproducts 
“Exhibit F27” and “Exhibit G25” that have now been 
introduced will be used in the cultivation of ornamental 
plants to control the larvae of small gnats [Lycoriidae] or 
of the dreaded Dickmaulruessler [a type of insect pest]. 
In 1992 Ciba concluded a worldwide developement and 
marketing agreement for nematode-based products with 
the American firm Biosys in Palo Alto, California, and it 
possesses the marketing rights for the whole world, with 
the exception of Japan. The nematodes are produced in 
the trillions in biofermenters, emptied into fabric hoses 
pervious to air, and in the process embedded in a 
natural, viscous biopolymer. The practical apportion- 
ment of 5 million units allows for a dosage that matches 
production with demand, even over smaller areas. The 
bioproducts are closely bound to the insect larvae to 
produce specific effects and are therefore absolutely 
compatible with plants and the environment. 


In connection with this, Ciba-Geigy stresses the fact that 
chemical plant protection will also be essential in future 
to ensure profits, especially with big crops like, for 
example, wheat, corn, rice, soybeans, and cotton. But in 
terms of integrated plant protection, the combination of 
biological and chemical agents is gaining in importance. 
Approaches involving genetic engineering may also offer 
ways of solving the problem. 


German Firm Develops Innovative Methods for 
Detoxification 


94WS0201B Duesseldorf WIRTSCHAFTSWOCHE 
in German 17 Dec 93 pp 82-84 


[Article by Dieter Durand: “Baroque Tyrolean”) 
[Text] 


Environmental Technology 


A company, declared dead in 1991, sparkles with inno- 
vative systems for soil restoration. The Trust Agency had 
already written them off. “Incapable of reorganization,” 
was the assessment of the privatization agency of Berlin 
in May 1991. They made a fundamental error. 


For a long time, the Samag Maschinenfabrik Sanger- 
hausen GmbH, located on the southeast edge of the Harz 
Mountains in Saxony-Anhalt, has been making hefty 
profits. This year, the profit is expected to be five million 
marks. By the end of next year, the company will employ 
1,400 people—100 more than before the unification. At 
this time, it employs 1,150. In 1995, it plans on moving 
onto the stock market. 


Rescue came in the form of the South Tyrolean indus- 
trial scion Kurt Mayer, 50, who took over the operation 
two years ago. Using sugar production systems, the 
professional in barter trade first pepped up the regular 
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Eastern European customers who had broken away. The 
people from Sangerhausen supplied centrifuges and pulp 
presses. The customers, Russians and Ukrainians, paid 
with oil, high-grade steel, and sugar. 


With part of the proceeds from this barter, the white- 
bearded, shaggy-haired dynamic individual with the 
baroque figure expanded environmental engineering “to 
the second pillar” of the company. Mayer calls it “a 
gigantic growth market.” In the meantime, systems for 
sewage sludge disposal and sewage and effluent handling 
make up one third of production. 


The people from Sangerhausen want to turn a hefty 
profit. They have more than tripled their revenue from 
1991 to about 200 million marks today, primarily with a 
newly developed recycling system that detoxifies soil, 
slags and building rubble. A lot of contracts are beck- 
oning. 


At the end of October, Federal Minister for the Environ- 
ment Klaus Topfer presented the draft for the soil 
conservation law. This law would obligate the party 
responsible to eliminate hazardous waste from the past. 
The Federal Environmental Office in Berlin estimates 
that the restoration of about 240,000 locations suspected 
of containing hazardous waste from the past in Germany 
will consume up to 390 billion marks. Of these locations, 
80,000 are in the New Lands. 


The Samag engineers are particularly proud of the fact 
that in their washing method, no residue remains that 
must be placed in a landfill. The dissolved pollutants 
which, at the end, adhere to tiny grains of earth and 
stone, are sealed. In technical language, they are immo- 
bilized. This happens, for example, by adding insoluble 
phosphates into the wash water. The encapsulation is so 
dead-certain, swear the engineers, that even acid rain 
could not rinse the poisons out in a thousand years. 


The immobilized granulate can then be used as building 
material for example for curb stones and noise abate- 
ment walls or it can be mixed with gravel. “With the 
hundred percent reuse, we are ahead of the competition 
by a nose,” says Mayer joyfully. 


There is something to this. In the high-pressure soil 
washing system of Klockner Oecotec GmbH in Duis- 
burg, one of the market leaders in Germany in cleaning 
contaminated soils, after washing 1000 metric tons of 
contaminated earth, 100 metric tons still end up in 
landfills for hazardous waste. ““We must reduce this 
amount,” promises the marketing director Winfried 
Brull. Immobilization such as that practiced by the 
people from Sangerhausen is one conceivable method. 


The Samag tinkerers also view themselves as having an 
advantage over thermal methods of soil cleansing such as 
that offered by Ruhrkohle Umwelttechnik GmbH (Rut) 
in Bottrop. This is because incineration only renders 
organic pollutants harmless but not heavy metals such as 
cadmium and mercury. 


Oecotec. To protect the procedure against imitators, the 
people from Sangerhausen operate their mobile recycling 
system which, depending upon the design, can cost 
between 25 and 32 million marks, “in principle by 
ourselves,” says Mayer. The 40 to 60 modules are built 
in at most four weeks on location, assured Rainer 
Sonnenberger, director of environmental engineering at 


The system passed its baptism by fire in Wolfen 
Bitterfeld. There, under contract to the Trust 
they are cleaning up to 1000 metric tons of 
rubble daily from demolished buildings of 
factory. Hot steam and water, mixed with 
surface-active agents, dissolve heavy metals 
from the heavily contaminated rocks in several 
stages. Finally an attrition mill, a type of vi 
machine, rubs particularly difficult toxic su 
from the fine-grained debris left after passing through 
sieves several times. The toxic water in the closed circuit 
of the system is extensively cleaned again and again. 


“The system can be easily modified so that it cleans 
every contaminated material optimally,” enthuses the 
Samag boss Mayer. The necessary analyses come from 
their own laboratories. 


= 


iii 


ih 


After Christmas, a second recycling system will start 
operation on the ground of Chemie AG in Bitterfeld. 
This system is to decontaminate the soils, building 
rubble and industrial sludge of the former chemical 
combine. In addition, there are four orders from Italy, 
one from New York, and two from the New Lands. 


Precisely there is where the business is particularly 
difficult, complains Mayer. “East Germans still have a 
very low opinion of East Germans.” Even worse, the old 
boys’ network makes sure somebody in the network gets 
the lucrative contracts for restoration of hazardous waste 
from the past. According to Mayer, “We have to fight 
with a knife between our teeth.” 


The go-getting entrepreneur also had trouble with the 
chairman of the board of the Wolfen Vermogensverwal- 
tung AG (WVV), Rolf Rattunde, who was placed in that 
position by the Trust Agency. Mayer wants to create 
three new operation with 450 jobs on some of the land of 
the Orwo film factory that he has restored: 


* a precast concrete form factory in which the immobi- 
lized granulate from the recycling systems is to be 
reused, 

¢ a system for solvent recover from the Orwo film 
production, 

* a system to obtain biological diesel from the sewage 
sludge and rape. 


However, Rattunde has been dragging his feet for five 
months over the sale of the necessary land, grumbles 
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Mayer. However, such objections cannot turn the stead- 
fast South Tyrolean from his expansion plans. Mayer is 
not going to make the same error committed by many 
eastern companies that fired research and development 
— by the dozens. “Only with innovative market- 

able products will we be able to stand on our own two 
feet again,” he recognized early on. He employed 62 
engineers, brought experts from Italy and the Czech 
Republic. To obtain the best know-how fast, he hired 
scientists from the universities in Tubingen, Milan, 
Graz, and Berlin. In the next year, Mayer will put 
another 20 million marks into research. 


The investments are bearing fruit. The Samag boss 
firmly expects acceptance of the bid for renaturation of 
the Silbersee near Wolfen that was completely contami- 
nated by the sewage and effluent from the nearby Orwo 
film factory. With a water purification method, Mayer 
will restore the sewer for 80 million marks and, so he 
promises, ‘“‘make the lake odorless.” He has spent 2.5 
million marks on the development of this water purifi- 
cation method. 


The people from Sangerhausen have proven that the 
method works using a demonstration system. They have 
pumped large quantities of air into the lake through 
hoses. The oxygen contained in this air activated bac- 
teria that ecologically annihilate the stinking sulfur gases 
rising from the sludge layer at the bottom of the lake. 


Actually, the decision regarding restoration of the Sil- 
bersee should have been made at the beginning of 
December. However, the fall of the government of 
Saxony-Anhalt stopped the project. Temporarily, Mayer 
believes, who would rather look toward the future. “If we 
succeed with the Silbersee trial, millions of marks in 
business beckon us in restoring dead waters.” 


Impact of Acid Rain on Forests, Solutions 
Examined 


94WN0136C Duesseldorf VDI NACHRICHTEN 
in German 17 Dec 93 p 22 


[Article by Christa Friedl: “The Forest is Left Standing 
in the Acid Rain”) 


[Text] 


Research Has Not Been Able to Explain the Processes 
of Forest Decline 


The State of the Forests Report from the Federal Gov- 
ernment does not contain much new information this 
year—two of three trees in Germany continue to be sick. 
Ten years of research into forest damage have not 
yielded any strategies for stemming the tide of damage. 
In addition, criticism of the methods for surveying the 


damage is growing. 


To summarize the results of the new damage survey, the 
State of the Forests Report needed only one short page. 
According to this report, 24% of the trees in Germany 
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figure is 29%. In Thuringia, every second tree is dying. 
Different types of trees react differently. One fifth of 


both the spruces and pines show clear . However, 
this is the case with 45% of the oaks and 32% of the 


The data show little that is new. The rates in the 
individual damage stages have changed little since 1991. 
Accordingly, 2% to 2.5% of the trees have lost at least 
61% of their needles or leaves (damage stage 3) or have 
already died (damage stage 4). Also, 22% to 25% exhibit 
needle or leave losses of 26 to 60% (damage stage 2), 40% 
still have at least three quarters of their original needle or 
leave mass (damage stage 1), and 32 to 36% have been 
declared healthy because they have lost a maximum of 
10% of their needles or leaves. “The forest continues to 
be in a difficult situation,” comments Jochen Borchert. 
He is the Federal Minister for Agriculture and said this 
during the presentation of the report at the beginning of 
December in Bonn. “However, we are not ready to ring 
the disaster alarm.” 


Indeed, sick trees do not frighten anyone any more. One 
reason is that the forest is dying more slowly than 
believed ten years ago. The chronology since 1984 shows 
that, in northwest Germany (former Federal Lands), the 
rate of trees “showing clear damage” (damage stages 2 to 
4) increased from 10% to 16% by 1993. The rate of 
“healthy” trees (damage stage 0) dropped from 62% to 
50% in the same tame. In southern Germany, the portion 
of sick trees increased from 20 to 25%, the portion of 
“healthy” trees fell from 45 to 33%. 


For the survey, the individual Lands first covered their 
forest areas with a grid. Depending upon the size of the 
forest, this grid was between 4 km by 4 km and 16 km by 
16 km. At the points of intersection of the grid, the 
crowns of 24 marked trees at each point were assessed 
from the ground in July and August. The leaf or needle 
loss of these trees was estimated. 


Numerous associations and environmentalists, however, 
warn against overrating these data. On the one hand, the 
broad mesh of the measuring network only permits the 
assessment of trends over an entire Land, differentiated 
only according to the types of trees and age groups. Soil 
composition and the annual increase in biomass are 
important indicators for the progress of damage. Data on 
these items have not yet been included in the survey and 
will not be available until 1994. Merely counting leaves 
or needles is not very suitable for assessing forest decline, 
points out the study group of the Association of German 
Forest Owners. A slight recovery of “trees showing clear 
damage” as indicated by this year’s report is, according 
to information of the forest owners, not to be attributed 
to improved air quality, but rather to a summer with 





forest decline valid uniformly for all forests.” 


The scientist have not advanced their knowledge much 
further at this time. In the meantime, the Federal 
Research Ministry (BMFT) established forest ecosystem 
centers at the Universities of Bayreuth and Gottingen. 
Here, research should change its emphasis from the 
previous study of individual pollutant effects to the 
analysis of the entire forest ecosystem. The annual 
budget of about 33 million Deutsche marks, however, 
appears rather meager when compared to the 477 million 
Deutsche marks that the Federal Government and its 
Lands have expended since 1984 for so-called accompa- 
nying forest measures—175 million Deutsche marks for 
liming and compensation fertilizing of the forest soil and 
170 million Deutsche marks for reforestation. 


The many question marks in forest decline research 
should not prevent politics from acting. Environmental 
associations have been demanding this for years. “In 
reality, there is still no such thing as forest preservation 
policy,” criticizes Dr. Helmut Klein. He is from the 
Association for the Preservation of the Environment and 
Nature of Germany. Just how difficult it is to provide 
concrete political measures to preserve the forest is 
shown by the example of the Fertilizer Use Ordinance. 
Besides air-borne sulfur and nitrous oxides, agricultural 
fertilizers containing nitrogen throw the forest ecosystem 
out of balance. An ordinance prohibiting excessive fer- 
tilization has been kept in the wings for years. 


Another important question is still on ice. Should forest 
owners be compensated for the dying trees? An inter- 
ministerial study group was to calculate what economic 
damage was done to the forest by which air pollutants. In 
the meantime, this study group has stopped work. 
“There is no money available for such compensation,” 
fears Assistant Secretary Peter Splett from the Forestry 
Management Department of the Federal Ministry for 
Agriculture. If forest owners are compensated for their 
sick trees, the owners of monuments or public buildings 
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would also have to be compensated for the loss in value 
caused by air pollutants. The quéstion of compensation 
is about to be clarified by the Federal Constitutional 
Court. If the justices decide in favor of compensation, 
“That would become a bottomless pit,” says Splett. 


New Approaches to Plastics Recycling Viewed 
94WN0136B Duesseldorf VDI NACHRICHTEN 
in German 17 Dec 93 p 8 


[Article by Su. “Three-way System Solves the Plastics 
Problem”) 


[Text] 


In the future, processed material, raw material and 
thermal methods will be used jointly. The chance for 
plastics to develop into a recyclable packaging material 
continues to increase. Since the Federal German Pack- 
aging Ordinance went into effect, more and more paths 
are bypassing the landfill. 

According to Dr. Albrecht Eckell, “the question of 
plastic recycling will be answered by 1998,” simply by 
means of raw-material recycling. Dr. Eckell is the 
chairman of the Association of the Plastics Producing 
Industry. He said that the chemical transformation of 
plastic waste back into its initial products could recycle 
several hundred thousand metric tons in the coming 
years. This was recently at the symposium on “Plastics + 
Environment” in Cologne. ‘ 


The announced recycling push is also urgently needed. 
However, in the opinion of Prof. Dr. Kiaus Topfer, in 
the future, human labor will no longer be scarce. Rather 
energy, raw materials, and environmental media will be 
the scarce commodities of the economy. This will show 
up in the costs of the production processes as desired by 
the Federal Minister of the Environment. For this 
reason, he wants to continue to set clear priorities and 
provide an economic stimulus for material recycling 
(quota for plastics starting on | January 1998: at least 
60%, half of this by means of polymer reutilization) even 
in the amendment of the Packaging Ordinance. How- 
ever, Topfer also admits that thermal recycling is not 
only a possibility but a necessity for the remaining 40%. 


The recycling principle behind the German Packaging 
Ordinance is correct in the opinion of Wolfram Bruck. 
He is the manager of Dual System Deutschland (DSD) in 
Bonn. “Our government was compelled to reduce the 
amount of waste going to landfills because an economy 
can also choke on clogged landfills.” Today, with the 
help of the Dual System, about 50% of the volume has 
been transferred from the trash cans of Federal German 
households onto other recycling tracks. 


In Cologne, Prof. Dr. Michael Droscher also confirmed 
the necessity of plastics recycling. “Used plastics do not 
belong in landfills,” according to the chemist with a 
master’s degree, responsible for environmental issues at 
Huls. Independent of this, there is less and less landfill 
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space available. Droscher says, “In 1977, there were still 
1,355 landfills. Today, there are about 290 and, by 1995, 
the capacity will drop again by 50%.” 


Recycling Optimizes Production Process 
94WN0136A Duesseldorf VDI NACHRICHTEN 
in German 24 Dec 93 p 22 


[Article by E. Schmidt} 
[Text] 


Environmental Protection Technology Provides 
Additional Company Profit 


Integrated Recovery yees for and 
Electroplating Return Valuable Materials to Production 
Effective environmental protection in a company does 
not just result in costs. Sometimes it becomes a profit- 
able business if advanced recycling technology is used. 
Siemens Matsushita Components GmbH in Heidenheim 
and Siemens-Steckverbinderwerk [connector factory] in 
Speyer are demonstrating this. 


The environment is being saved in the future from 
18,000 m°* of waste water and up to 7,000 metric tons of 
compressed sludge residue. This previously resulted 
from the etching of aluminum capacitors. At the same 
time, the electronics firm of Siemens Matsushita Com- 
ponents has reduced the operating costs in its capacitor 
factory in Heidenheim by 1.7 million Deutsche marks 
annually. The system required an investment of 1.2 
million Deutsche marks to realize these production and 
environmental goals. It is about 500,000 Deutsche marks 
cheaper than the previous model. 


Jakob Bauer is the Siemens environmental manager who 
provided these figures. He also provided information 
regarding the technical details. According to him, the 
new system is achieving a high degree of recycling. “Of 
the hydrochloric and sulfuric acids used here, 80% are 
recovered from used etching baths. Previously, these 
acids would be neutralized, the sludge removed and sent 
for waste disposal.” This activity shows up in the state- 
ment of costs because resources are now being returned 
to the production cycle. Jakob Bauer emphasizes that, in 
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Heidenheim, the bath residues coming from the etching 
process are “separated into highly acidic and weakly 
acidic fractions using a membrane method, diffusion 
dialysis. These fractions are rich in metals.” In this way, 
according to Bauer, it has become possible to extend the 
eae sn or This saves money 
Besides this, not only is of the aluminum salts 
retained but also, in an additional step, they serve the 
goal of environmental protection. Now, these salts are 
supplied to community sewage treatment plants which 
can make use of them again as precipitating agents. 
Electroplating in the Siemens Factory in Speyce: 


a vibrating chute. In this way, the plastics 
again and copper with a purity of 99.5% and which can 
be smelted again is recovered. In addition, claims Bauer, 


this environmental systcm also contributes to 
Siemens’ profit with 250,000 Deutsche marks annually. 
Behind these and other methods and prod- 


production methods and products will not always be a 
profit-generating investment for the companies. In addi- 
tion, a safety system is to be created for the emission 
areas of soil and ground water which “is adapted to the 


even here how a modern plant of this type can be created 
to protect the environment. 


“In Speyer,” says Bauer, “we no longer operate with the 
conventional end-of-pipe technology. Rather, we treat 
the waste water using the advanced side-stream 
method.” Recovery methods integrated into the process 
here serve the recycling of resources. The remaining 
waste water is treated according to special concepts 
designed to make minimal use of chemicals. These 
innovations also include a control and documentation 
system under computer control. The usefulness of these 
innovations has resulted in a reduction in the quantity of 
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waste water by about one half. As “we now recover 2,000 
kg of copper, 80 kg of palladium and 6 kg of gold and 
7,500 liters of polishing bath and 1,700 liters of nickel 
bath annually, the metal hydroxide waste is also reduced 
by about one third,” summarizes Jakob Bauer. 


Germany: Juelich Institute Uses Cross-Flow 
Technique to Simulate Biomass Process 


94WS0170C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 22 Dec 93 p 8 


[Text] In the activated sludge tanks of purification 
plants, bacteria take on important tasks. They break 
down a variety of undesirable compounds like ammonia 
and highly toxic problem materials. The simulation of 
growth processes in the tanks is necessary in the inves- 
tigation of decomposition processes. Wolfgang Tappe of 
the Forschungszentrum Juelich GmbH (Institute for 
Biotechnology IBT 3, 52425 Juelich) has now developed 
a bioreactor system which is suitable for these tasks. 


As Tappe reported in Juelich, bacteria have a very low 
growth rate in the soil and in the water as well as in 
purification plants. The supply of nutrients is often so 
low that it allows bacteria only to survive but not to 
grow. The investigation of these processes in important 
in view of the role of bacteria in decomposing toxic 
materials. But with conventional bioreactor systems the 
simulation of such growth conditions is either impos- 
sible or possible only to a very limited degree. In a 
continuouly operating laboratory bioreactor a certain 
amount of fresh nutrient solution is added per unit of 
time and the corresponding amount of used medium 
removed. In the process biomass is lost which must be 
replaced by the growth of bacteria in the reactor. But if 
the maximal growth rate of the organisms is very low the 
danger exists that the lost biomass cannot be replaced. 


In activated sludge plants the medium generation spans 
are between 150 and 500 hours, and thus are relatively 
long. Conventional bioreactor systems are often overex- 
tended in simulating these growth conditions. Since the 
addition of nutrient solution in this case is very low, it 
sometimes happens that an even distribution in the 
reactor is not achieved. The result is that the bacterial 
population is no longer homogeneous. Some bacteria 
grow more rapidly than others. 


In the Juelich reactor the solution of this problem 
involves reservation of the biomass. The main difference 
in comparison to conventional, continuously running 
reactors is the separately arranged filtration module. 
That is where the used medium is filtered while retaining 
the bacteria. The filtration is not simple, since the round 
filter tends io become clogged. Tappe solved this 
problem with a cross-flow technique. Close over the 
membrane is a revolving magnetic stirring rod, which 
creates a current moving diagonally to the direction of 
filtration (cross-flow). With this device clogging can be 
successfully prevented. 


The module is surrounded by a refined steel housing and 
is connected to the reactor container by means of tubing 
and pumps. In this way a continuous addition of nutri- 
ents can be achieved without loss of biomass, and 
bacteria with very low growth rates can be investigated. 
These growth conditions are very close to the actual 
conditions in activated sludge tanks. The filtration 
module of the Juelich system can also be used for on-line 
supervision of purification plants. It provides a sample 
free of biomass from which chemical parameters can be 
determined. 


———- pets eee nde tengo 

. Accident-Prevention 

94WS0165A Berlin INGENIEUR DIGEST in German, 
Dec 93 pp 42-43 


[Article by Otfried Maus, senior graduate engineer, 
Schkopau) 


[Text] Engineering diagnosis of electrical operating 
equipment and systems increases their reliability and 
prevents their depreciation. It thus becomes an impor- 
tant tool for environmental protection. 


If the saying that runners never have time needed 
validation, Otfried Maus would be the living proof. 
Previously active at the Buna in Schkopau throughout 
his professional life and now a university instructor, he 
tirelessly espouses his belief to students during lectures 
and to European enterprises during conferences: “The 
state of the insulation in electrical operating equipment 
can be checked and monitored by diagnostic methods. 
Diagnostic measurements are performed in the course of 
periodic inspection.” 

He stuns his audience not by just stating this proposi- 
tion, which can be looked up in every better textbook. 
Rather, he does so with his practical accomplishment the 
field of diagnostics during his work at the Buna in East 
Germany. This senior engineer has often even stunned 
managers of prominent Swedish, Austrian, and Swiss 
firms as well as of German ones. 


At that chemical enterprise he did, first alone and later 
with a staff of assistants and in collaboration with 
universities, perform diagnostic measurements long 
before they had been included in international mainte- 
nance standards. One thing always interested him in 
cables, electric motors and generators, transformers and 
switchgear: “I recognized the possibility of ensuring 
fitness-oriented maintenance by consistent analysis of 
causes of anomalies occurring after repair. In this way I 
was able to minimize the probability of disturbances and 
accidents, thus increasing the reliability of the operating 
equipment.” 


Otfried Maus wanted more. By means of diagnostic 
engineering measurements, he tried again and again to 
determine the state of the insulation in electrical oper- 
ating equipment and the state of bearings in rotating or 
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driven mechanical equipment. On the basis of the read- 
ings, he not only wanted to devise i ion and main- 
tenance schedules but also wanted to be able to estimate 
the remaining service life of operating equipment and 
components so that necessary new investments for 
replacement could be made on time. 


“We had to recognize very soon however,” recalls Maus, 
“that the results of diagnostic measurements cannot be 
interpreted upon a simple evaluation of the readings. 
Their interpretation requires a great deal of expert 
knowledge, experience, and self-reliance”. It cannot be 
done without team work and exchange of ideas. Collab- 
oration was needed even more so during the GDR 
(German Democratic Republic) era, because the neces- 
sary measurement technique often could not be pur- 
chased. Own in-house ts and cooperation 
with fellow specialists, say at the Technical Universities 
in Dresden and in Prague, led time and again to realiza- 
tion of new instruments and methods. 


And today Maus continues to advocate exchange of 
experience. In October 1992 he issued invitations to a 
conference in Schkopau on “Environment-Friendly 
Maintenance of Electric Machines and Plants.” This 
conference was a continuation of the traditional biennial 
1983-1989 series which he had organized at the Buna 
Works jointly with the Technical Department “Electrical 
Engineering” at the Chamber of Technology (GDR) and 
the Technical University in Dresden. The good response 
to this 1992 new version encouraged Maus to conceive 
another such conference to be held in fall 1994. 


Germany: Environment-Friendly Products 
. Production Methods. 


94WS0165B Berlin INGENIEUR DIGEST in German, 
Dec 93 p 42 


[Article by OTM] 
[Text] 


MAINTENANCE: Tips and Tricks 


1. Inspection of bearings in electric motor drives: After 
having recorded and evaluated the diagnostic data with 
the aid of a computer, we submitted the results to the 
operators with recommendation as to necessary steps to 
be taken. By repeating the measurements periodically, 
we monitored the steps taken and their effects. Our 
software also contained data on the location of machine 
sets, on the kind of drives, on the operating conditions, 
on prior disturbances, and on typical worn parts. 


2. Generator and motor windings: By measurements 
made during partial load dumping, we determined the 
state of the insulation of individual coils. Depending on 
the results of diagnosis, it was decided whether a new 
complete winding should be installed or replacement of 
the damaged coil will suffice. 
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3. Transformers in industrial plants and electric public- 
utility networks: In oil-filled and thus high-cost trans- 
formers, for instance, electric and thermal anomalies 
during their still harmless early stage already produce 
small amounts of noxious gases which dissolve in the 
insulating oil. Using the appropriate methods, we 
extracted these gases from the oi! and analyzed them by 
gas chromatography. The examinations were performed 
systematically, without considering the course of opera- 
tion, whereupon we evaluated the results using a special 
computer program. In this way faults were detected 
already in the initial stage. 

4. Switchgear components: Besides mechanical loads 
also and above all electrical loads can produce weak 
spots in the insulation, whether under the applied 
voltage or during fast short events such as switching, 
ground fault, short circuit, or lightning stroke. Using the 
appropriate methods and instruments, we have checked 
the state of the insulation during operation. From the 
results one can learn not only about just the switchgear 
alone, however. With a sufficiently sensitive method of 
diagnosis and with enough experience on hand, it is even 
possible to extract from the main switchgear of an 
industrial network ideas about the state of the insulation 
of equipment operating in substations tied into that 
network. 


Germany: Environment-Friendly Products 
Reported. Longer Usable Products. 

94WS0165C Berlin INGENIEUR DIGEST in German, 
Dec 93 p 43 


[Article by Otfried Maus, senior graduate engineer] 
[Text] 


COMMENT: Longer Usable Products 


“If we squander and destroy our natural resources, strip 
the land instead of cultivating so as to increase its yield, 
we will undermine the very prosperity which we are 
duty-bound to enhance and pass on to our children”. 
What sounds like warning a given today about the 
consequences of destroying the environment is in fact 
already 86 years old. In the year 1907 President The- 
odore Rooseveit expressed his concern about this in his 
message to the United States Congress. 


The admonition is still as timely. It was established at 
the 1992 United Nations Conference on “Environment 
and Growth” in Rio de Janeiro that “the world must 
now face the beginnings of an ecological revolution or 
will risk an ecological collapse and economic demise.” 


There have been warnings, action is now called for. In 
order to ensure that damages to the environment do not 
become irreversible, it is necessary to institute unavoid- 
able fundamental changes in the production, consump- 
tion, and disposal of goods. Society must place a higher 
value on conservation and efficiency, and to an even 
higher measure emphasize renewable energy sources. As 
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a rule of thumb, for every ton of waste material from a 
product at the end of the latter’s useful life there were 
five more tons of tailings lost in manufacture of the 
product and 20 tons of the material lost during during its 
shipment. Doubling the average useful life of a product 
not only would cut in half the energy consumption and 
the amount as well as pollution but also would delay 
depletion of natural resources. 


Environment-friendly production technologies need to 
be developed and products need to be made more 
durable, i.e., their useful life needs to be lengthened and 
their repair, i.e., maintenance needs to be simplified. 
Engineering diagnosis, by the way, can be helpful in 
optimizing the design of products for a longer useful life 
and their easier maintenance. 


Germany: Environment-Friendly Products 
Reported. Performance Enhancement. 
94WS0165D Berlin INGENIEUR DIGEST in German, 
Dec 93 p 44 


[Article by LUK] 
[Text] 


Perfect Minimizers 


A team of scientists at the Trier University has analyzed 
170 environmental engineering enterprises. The result: 
three recipes for success. 


Everybody is familiar with performance indicators such 
as competitive prices, manufacturing flexibility, filling of 
market niches, reliability of delivery, or technical stan- 
dard. But the FOKUM team (Simone Amann, Simone 
Schuemmelfeder, Dagmar Stupperich, Dirk Wolter, 
Martin Fontanari, Markus Keller) did not take it so 
easily. “analyzing over 50 performance indicators was 
found to be an extremely complex task” groans research 
director Fontanari. It has become obvious at first glance 
that no enterprise can successfully optimize all perfor- 
mance indicators. “We were therefore interested in 
which aspects of performance are being enhanced and 
also which groups of enterprises are focusing on the same 
combinations of performance indicators.” 


Using a special statistical evaluation process, the 
FOKUM team arrived at three types of strategy by which 
the leading contestants have entered the market. 


FORMULAS FOR SUCCESS: Three splendid types of 
strategy 


Type 1: 


* making products of high technical quality, 
* reducing production costs, 

* customer assistance, 

* volume expansion, 

¢ wholesale distribution, 


Cost Leader. 
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Type 2: 

filling market niches, 

filling diverse market segments, 
comprehensive customer assistance, 
package deals, — 

engineering design of products, 
image building, 


Customer-Oriented Package Deal Designer 
Type 3: 


filling market niches and diverse market segments, 
comprehensive customer assistance, 

package deals, 

image building and advertising, 

securing technical advantage, 

streamlining and optimization of production sector, 
competitive pricing 


Customer-Oriented Cost Minimizer 


The first type of strategy surpasses the customer-oriented 
second and third types with competence in volume 
expansion and wholesale distribution. This suggest series 
production. Only a minority of enterprises can do the 
trick of holding their ground exclusively in price compe- 
tition on a market oriented toward individual customers. 
These are mostly small medium-size enterprises and 
genuine providers of environmental engineering prod- 
ucts, mainly to soil and waste treatment, clean air 
protection, and power technology sectors of industry. 
Half of them do not invest in new technologies but 
consider improvements only. They are not at all inter- 
ested in collaboration with other enterprises. 


The second type of strategy is entirely different. Charac- 
terized by an excellent production technology, it helps 
enterprises acquire an image of first-rate manufacturers. 
This type of strategy emphasizes customer assistance and 
individually designed high-value deals. It does not lead 
to a higher production efficiency in terms of neat cost 
reduction measures, neither does it contribute to com- 
petitive pricing. It will make a difference in quality and 
service only. Small to medium-size enterprises using this 
type of strategy are genuine providers of technical know- 
how in water treatment as well as in soil and waste 
treatment. They rely on uniquely high quality of prod- 
ucts and close rapport with customer. Half of them 
invest in new technologies, mostly from net earnings, 
and expect to gain competitive advantages by collabora- 
tion with others. 


The “customer-oriented cost minimizing” third type of 
strategy is perfect. Enterprises using it have achieved 
“quadrature of the circle”, because they offer a differ- 
ence in customer-orientation and product quality while 
being at the same time able to offer competitive prices. 
This type of strategy makes winners in the product 
quality contest. Enterprises using it have most modern 
production facilities and can afford to pass their cost 
advantage along to customers in terms of lower prices so 
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as to thus gain latitude securing, say, investments in 
manufacturing Among them are large 
enterprises which di in the environmental market 


nk teen ties 
of all water treatment, clean air protection, and periph- 
eral sectors of the environmental industry. Firms using 
this type of strategy invest mostly in improvement of 
technologies. Every second such enterprise expects to 
gain competitive advantages by collaboration. 


Germany: Technical, Economic Improvements in 
Wind Energy Projects 

94WS0169C Frankfurt/Main FRANKFURTER 
ALLGEMEINE 4 Jan 94 p 7 


[Text] 1993 was the year of wind energy. The market for 
this clean and renewable energy source is experiencing a 
strong boom. According to the German Wind Energy 
Institute (DWI), the German wind energy park accumu- 
lated a total of 100 megawatts of rated output in 1993 
(70 megawatts in 1992). One of the reasons for the 
increase, along with Federal and state funding programs 
and the selling price of 16.5 pfennigs per kilowatt hour 
guaranteed by the current input law of 1991, is the clear 
tendency to build large plants with a rated output of at 
least 500 kW, now being produced serially by several 
manufacturers. Experts anticipate that within two years 
at the most windmills with rated output of a megawatt 


and more will be available in series. 
The tendency to larger size has continuously increased 
the affordability of windmills, ing to the rule of 


thumb, “the bigger, the cheaper.” Today it is possible for 
windmills in windy areas, generally situated on the coast, 
to produce current at a cost of 8 to 16 pfennigs per 
kilowatt hour, which is scarcely more expensive than 
energy from conventional power plants. Armin Keuper 
of the DWI anticipates that at these sites wind energy 
plants could be functioning even without state funding 
within five to seven years at most and be “commercially 
successful.” That is why more and more professional 
investors are getting involved with wind power along 
with the communes and associations of environmentalist 
citizens. Even banks have discovered wind generators as 
investment possibilities. 

The move to larger plants is amazing in view of the fact 
that at the very beginning a large-scale project which 
foundered took the wind out of the sails of the wind 
power movement. The so-called “Large Wind Energy 
Plant,” popularly known as “Growian,” was shut down 
in 1987 after a four-year test run because of technical 
flaws. After the failure of the three-megawatt generator 
and the dropping of the project by the disappointed 
major companies the industry went for small, simple 
plants, “away from technical development at one fell 
swoop and towards progress in small steps,” as Keuper 
says. Such steps have brought about the development of 
wind technology from plants under 100 kW to today’s 
size. Thus energy utilization per rotor surface has dou- 
bled over the last 10 years; wind current has gradually 
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become about 30 percent cheaper since 1988. This was 
also helped by manufacturers’ lowering of prices, which 
was made possible in part by increased productivity in 
serial production and was partly forced upon them by 
increasingly strong competition in the marketplace. 


Volker Friedrichsen, managing director of the company 
Vestas Deutschland GmbH in Husum, says, “Technical 
improvements were achieved with the jump to each new 
size level because of increased experience.” The Danish 
parent company is the largest international producer of 
wind energy plants. Their robust construction methods, 
rooted in agricultural technology, and gradually 
enhanced by modern technology, is very successful in the 
marketplace; the proof is the 4,300 wind wheels they 
have installed all over the world. This has not prevented 
other manufacturers from looking for success with inno- 
vative and technically demanding ideas. These include 
wind wheels with electronically regulated rotor blade 
installation for optimal wind utilization, with a variable 
rotation rate instead of a fixed one, and most recently 
also with a driveless generator, as offered by the com- 
pany Heidelberg Motor GmbH in Starnberg or Enercon 
GmbH in Aurich. Technology pioneers are particularly 
hoping for greater economy based on higher efficiency 
from these new developments. 


However, this advantage has not yet appeared. So far, in 
Keuper’s professional opinion, there are “hardly any 
differences” between the plant concepts available on the 
market in price per kilowatt hour. Other experts point 
out that for enduring market success the plants have to 
establish themselves not on’y in Germany, but also on 
the world market. Here the traditional plants are consid- 
ered to be proven, reliable technology. This reputation, 
which encourages business with the developing and 
ing nations as well as with the Eastern European 
states, still has to be earned by high-tech windmills. 


France to Build Nuclear Waste Research Labs 
Paris AFP SCIENCES in French 6 Jan 94 pp 16, 17 


[Unsigned article: “Possible Sites in Gard, Haute- 
Marne, Meuse, and Vienne for Waste Storage Study 
Laboratories” 


[Text] Paris—Four departments, Gard, Haute-Marne, 
Meuse, and Vienne have been suggested as possible sites 
for installing two underground research laboratories for 
the storage of nuclear waste, according to a 5 January 
announcement by Christian Bataille, chief negotiator for 
these installations. Bataille also announced that “every- 
thing indicates that the government will present pro- 
posals in the next few days,” and he added that only two 
sites would ultimately be picked. 


More thorough investigations led by the Bureau of 
Geological and Mining Research (BRCM) are planned 
for 1994 in those departments. It will take another year 
to officially announce the two sites chosen for installing 
the laboratories, which are stipulated by the law of 30 
December 1991. 
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While four geological strata—ciay, granite, schist, and 
salt—are considered suitable for holding highly active 
and long-lived nuclear waste, which is the most danger- 
ous—the Bataille project has retained only the clay and 
granite options after reviewing the initial geological 
Bataille and his assistant, the prefect Jacques Monestier, 
selected six likely departments out of thirty which 
applied to the negotiators last year—Gard, Marne, 
Haute-Marne, Meurthe-et-Moselle, Meuse, and Vienne. 
This selection was later narrowed down to the four 
mentioned earlier in this article. 

Bataille made several recommendations in the report he 
presented to the ministers of Industry, Environment, 
and Land Management, Messrs Gerard Longuet, Michei 
Barnier, and Charles Pasqua. He suggested that “the 
dialogue” initiated under his authority be “pursued at 
the national and local levels.” When the time comes to 
build the storage facility—in 2008 at the latest—he 
requests that the possibility of waste storage reversibility 
resulting from research conducted by the Atomic Energy 
Commission (CEA), among others, be taken into 
account. Finally, according to him, the future of the 
laboratories once their work is accomplished should be 
“guaranteed and formalized.” 


Each laboratory, employing 150 people including about 
30 scientists, should require an investment of one and a 
half billion francs and will serve for fifteen years. Oper- 
ating costs for each are estimated at 70 million per year 
in addition to 60 million annually for local development. 


France to Launch Zero-Pollution Waste 
Treatment 


94WS0220B Paris AFP SCIENCES in French 
20 Jan 94 p 38 


[Article: “Modern Urban Waste Treatment Plant in 
Yvelines”} 


[Text] Versailles—Carrieres-sous-Poissy (Yvelines) has 
been chosen as the site for an urban waste treatment and 
conversion plant described as one of the least polluting 
in the world, it was learned at a 13 January press 
conference. The plant will serve 15 of the region’s 
communes. 


This plant, unique in France in many respects, aims at 
“zero pollution.” Once it goes into service—it is sched- 
uled to begin operations in late 1996—it will process 
each year about 100,000 tons of household waste “pro- 
duced” by the 200,000 inhabitants of the 15 communes 
that have joined in partnership under the umbrella of an 
intercommunal syndicate headed by the deputy mayor of 
Saint-Germain-en-Laye, Mr. Michel Pericard. 


Its standards for waste purification are 2 to 12 times as 
strict as those currently required in France. “For some 
ejecta, pollution levels are not even measurable today,” 
said Mr. Pericard. For example, even the water-vapor 
plume released through the plant’s smokestack will be 
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eliminated with the help of condensation equipment. 
“We have accepted a financial sacrifice to obtain these 


results,” admitted Mr. Pericard, noting that the cost of 
waste processing would be 498 French [Fr], versus 
Fr370 in the past. 


Dubbed “Azalys,” the project was developed by 
Novergie (a part of the Lyonnaise des Eaux-Dumez 
economic interest group) at a total cost of Fr355.8 
million. It also takes special pains with “final residues”: 
the sludge that will be used in laying road underpaving, 
and treated oven-smoke residues. Those residues will be 
rendered “inert” before storage. 


Described by Mr. Pericard as a “technological show- 
case,” the project was approved after 10 years of nego- 
tiations among the region’s communes and represents a 
step toward meeting the target of eliminating all dis- 
charges of untreated waste by the year 2002 set forth in 
legislation enacted on 13 July 1992. 


France Develops Cesium-Trapping Molecules 


94WS0219B Paris AFP SCIENCES in French 
20 Jan 94 pp 24, 25 


[Text] Strasbourg/Paris—The daily newspaper LES 
DERNIERES NOUVELLES D’ALSACE reported 15 
January that French researchers from the European 
School for Advanced Chemical Industry Research 
(EHICS) had just devised new molecules that can trap 
cesium with great efficiency. The Atomic Energy Com- 
mission’s Nuclear Research Center in Cadarache and 
COGEMA (General Nuclear Materials Company) col- 
laborated with EHICS on the molecules, which are 
dubbed calixarenes. 


“In the future, calixarenes may be able to reduce the 
volume and weight of radioactive waste by a factor of 
100. Highly radioactive waste, which is buried 500 
meters underground, could be concentrated, while waste 
of lower radioactive levels could be stored 20 meters 
below the surface,” said one of the research team 
“bosses”, Jacques Vincens of EHICS. 


Calixarenes are one of the first industrial applications of 
supramolecular chemistry, whose father, Professor Jean- 
Marie Lehn, won the 1987 Nobel prize for chemistry. 
The Atomic Energy Commission (CEA) describes the 
cup-shaped molecules as a “step forward” in research to 
manage highly-active, long-lived radioactive waste. But 
it will be at least another 10 years before the molecules 
can be applied industrially. 


Jean-Yves Barre, director of the CEA’s “fuel cycle” 
division, explained to the AFP that calixarene, a “highly 
selective cht mical gripper”, is “‘a cage-molecule that will 
be able to centure the desired element in a solution, 
extract it from the solution, and release it on demand.” 
Another advantage of using the “very selective” mole- 
cule to extract radioactive elements is that it is not very 
water-soluble and does not deplete. In other words, 
“Calixarenes are not destroyed through use.” 
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For now, calixarene molecules can only trap cesium and 
its various isotopes extracted together. Cesium isotopes 
include long-lived (2.3 million years) cesium-135, which 
researchers want to recover, and cesium-137, which has 
an average lifespan (30 years). Barre says that the team 
headed by Jean-Francois Dozo in Cadarache “has gotten 
yields of 99 percent.” 


The discovery is part of ongoing programs— 
some of them European!—to find ways of reducing the 
noxiousness of long-lived, nuclear-plant radioactive 
waste through chemical separation or transmutation. 
The teams have been working on the calixarenes for 
seven or eight months, and recently filed a patent on the 
process. 


In France, the investigations are an application of the 30 
December 1991 law on “research into the management 
of radioactive waste.” The law also deals with “the study 
of possible ways to reversibly or irreversibly store waste 
in deep underground geological formations, notably in 
underground laboratories”, and “research on ways to 
package and warehouse such waste for long periods on 
the surface.” 
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The CEA has assigned 190 million French francs [Fr] 
and 250 people to the separation/transmutation project, 
otherwise known as SPIN, or Separation and Incinera- 
tion of Long-Lived Radioactive Elements. (The entire 
waste-management research program involves Fr440 
million and a staff of 500.) SPIN itself consists of two 
subprograms: PURETEX, which aims to reduce waste 
and improve the performance of COGEMA’s retreat- 
ment plants in La Hague (through enhanced separation 
of plutonium and neptunium, among other methods); 
and ACTINEX, which seeks to improve PURETEX and 
destroy long-lived products. ACTINEX employs addi- 
tional separations of plutonium, neptunium, americium, 
and curium from long-lived fission products, using accel- 
erators to transmute the long-lived radioactive elements 
contained in such waste. 


Footnotes 


1. The CEA is linked to EHICS, and to the Universities 
of Dublin, Parma, Mayence, and Barcelona. 
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Romania: Wind Power Station Project 
93P60168 ROMANIA LIBERA in Romanian 25 Feb 93 
p2 


[Text] At an altitude of 1,400 meters on the Semenic 
mountain plateau, the first ion i 
— en 


first experimental 300-kw wind turbine, the result of joint 
efforts of the Timisoara Technical University faculty staff, 


= Gane cee ane , 

mental 300 kw “EOLTIM”-type turbines will constitute the 
first pilote wind power station in our country. The next 
phase in wind energy exploitation, considered presently to 
be the cheapest form in the world, is the installation of 100 
turbines of this type, and in the more distant 
emaeons © ewe Cees ee = See 
tional symposium on the subject—the 
900-kw power station: a true record in the field. 
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BIOTECHNOLOGY Along with scientist Alexander Kineo, also contracted by 

the university, the couple will bring to Brazil advanced 

techniques for production of reagents to be used in faster 

Brazil: Russian Scientists Contracted for and more efficient diagnosis of illnesses like toxoplasmo- 
High-Tech Research on ae CERNE ny 0 preninn et cae Os 
94M0217Z Sao Paulo GAZETA MERCANTIL central nervous system eyes. The new diagnostic 
paps ty 4 p Ti method (at present, this country imports the tests) will be 


[Article by Rio de Janeiro correspondent Sergio Adeodato] 


[Text] The husband-and-wife team of Russian scientists 
Boris Margulis and Irina Fridlarkoca arrived in Rio de 
Janeiro last month with their family, and carrying in 
their luggage the technological know-how that enables 
them to swap their measly salaries of $50 a month in 
Moscow for the $3,000 monthly they will start earning as 
heads of the hybridoma laboratory at the recently estab- 
lished Universidade Estadual do Norte Fluminense— 
UENF [State University of Northern Rio de Janeiro}, 
located in the municipality of Campos. 


The university has already invested $60 million in plant 
and equipment. This month it begins the second 
semester since its founding, and it is hiring 22 Russian 
researchers to staff five high-tech laboratories in the 
fields of biotechnology, new materials, and molecular 
biology—facilities at which projects will be carried out 
that are directly related to the socioeconomic realities of 
the northern Fluminense region, where agriculture and 


oil prospecting predominate. 


“In 1992, right after we announced the intention to bring 
in Russian scientists, we received more than 300 
resumes from Russia. We had to send four academic 
delegations to that country last year to make the selec- 
tions,” said Wanderley de Souza, the molecular biologist 
who is rector of UENF. He recalled that, with budget 
appropriations continuing to shrink, “working condi- 
tions for Russian scientists in most technological fields 
are very bad, maybe worse than in Brazil.” 


Boris and Irina, like other married foreign scientists who 
decided to move to Campos, will be given airline tickets 
for the entire family, in addition to a subsidy equivalent 
to two salaries so that they can settle in the city. This 
benefit is also extended to the unmarried. The contracts 
are for a minimum of two years. “Institutions in the 
United States have offered the Russians salaries aver- 
aging $5,000, but many opted for Rio de Janeiro, not just 
out of concern that they might experience discrimination 
by the Americans, but because of good medium and 
long-term market prospects for their technologies in 
Braz‘',” de Souza said. 


developed by fusing cells that produce antibodies (the 
body’s defense agents) with cells from tumors that have 
the ability to reproduce themselves on a large scale. This 
will produce a hybridoma, i.e., a cell that combines the 
capacity to defend an organism with the ability to 
multiply itself in large numbers, thereby making com- 
mercial production feasible. 


Transgenics 


A group of eight Russian scientists, all with doctor's 
degrees and headed by Oleg Serov and Alexander Kerkis 
of the Institute of Cytology and Genetics of the Academy 
of Sciences of Russia, will work on development of 
transgenic animals, such as goats that have been geneti- 
cally altered to produce milk containing insulin. Other 
animals with transplanted genes might be used to obtain 
blood clotting factors that are vital to hemophiliacs. 


The chief product of the new materials laboratory will be 
the technology for producing artificial diamonds by 
compression of carbon molecules. These diamonds are 
essential to equipment such as dentists’ drills, marble- 
cutting tools, and oil-drilling bits—the latter being one of 
the region’s main economic activities. 

The technology of the synthetic materials known as 
“superhards,” developed by a group of five Russian 
scientists that will work at UENF for two years, reflects 
the technological strategy being pursued by this institu- 
tion: absorb the know-how at an advanced point in its 
development without spending many years on research, 
so that the technology can be transferred to industry in 
the midterm future. “The technologies will be intimately 
related to the vocations of this region,” said Gilca Alves 
Wianstein, president of the State Foundation of 
Northern Rio de Janeiro, the institution responsible for 
administration of UENF, which has the flexibility and 
independence needed to set up commercial and techno- 
logical partnerships with the production sector. 


In the vicinity of its 25,000 square meter campus— 
which during the first semester of this academic year will 
house 278 undergraduate and graduate students and 50 
researchers—the UENF plans to encourage the forma- 
tion of a high-tech complex sustained mainly by biofac- 
tories that produce cuttings for use in growing fruit and 
sugarcane, and in reforestation. 
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